Texas Water Allocation
Assessment Report

Prepared for:
Fort Worth District Corps of Engineers

March 2002

FREESE = NICHOLS

4005 Intenational Plaza, Suite 200
Fort Worth, Texas 76109
817/735-7300



Janis Murphy, P.E.

\\\:\.\_\

.................

-0 50668 o 2 /J-s'/oz.
f'p £
W » CENs€° x;v

SS/ON AL B
o/

Thomas C. Gooch, P.E.

Liywiws fid

Simone Kiel

COE(270

Texas Water Allocation
Assessment Report

March 2002

Prepared for:

“ Fort Worth District

Corps of Engineers

Volume I of I1

~ Main Report and

Appendices A and D

Freese and Nichols, Inc.
4055 International Plaza
Suite 200

Fort Worth, TX 76109
817/735-7300



Texas Water Allocation Assessment Report

EXECUTIVE SUMMARY ..ottt sttt nae e ES-1
1.0 INEOAUCTION ..ttt st ettt ettt I-1
1.1 Authorization and Study AT@a.........ccceeviieiiiiiiieieee et I-1
1.2 PrOJeCt PUIPOSE....eviieiiieeciieeee ettt e e e e e enenees I-1
1.3 Organization Of REPOTt......c.eeeuiiiiiiiieiieee e 1-1
2.0 Regional Water Plans Prepared under Senate Bill One...........cccceevveniiiniiniinnienne, 2-1
2.1 Background .........c.ooooiiiiiie e e 2-1
2.2 Description 0f the REZIONS ......cc.ceviiiiiiiiiieiiecieeiieee et 2-1
2.3 Population Projections.........ccueeeiiieeiiieeiieeeiee ettt 2-1
2.4  Existing Major Water Supply Reservoirs (by Region).......c..cccevveereinerciinienicnnne 2-2
2.5 DeMANAS ...ttt 2-4
2.6 Major Water Management StrateZies.......coceevueruereenieriieneenieeiieniienieeieerenreeee s 2-6
2.7 Recommended Management Strategies that May Affect Existing Corps Projects.2-8
2.8  Recommended Strategies that May Include Corps Involvement.............ccccueeeeee. 2-9
2.9 Policy Recommendations that May Affect Corps Projects or Operations............. 2-11
3.0 Stakeholder INTETVIEWS ...c..eeuiriiiiieieeieeet et st 3-1
3.1 INEPOAUCTION ...ttt ettt ettt et et eb e enes 3-1
3.2 Senate Bill One ProCESS. ........ovviiiiiiriieieeiesiieieetesiee ettt 3-3
33 Differences of Opinion — Achieving Balance .............cccoceeiiiniiiiiniiniiiceeee, 3-5
3.4  EXISting Corps PrOJECTS ....coouviiiiiiiiieiiecieeiteeite ettt s 3-6
3.5 Future Direction and Potential Corps RoIe ........c.ccooviieiiiieiiieciiecieece e 3-7
3.6 Other ComMENtS/ISSUES.....cc.eeruiriiriieiieierieteeee ettt st 3-8
3.7 SUMMATY Of INTETVIEWS ...euviiiiiiieciie et e e e e 3-9
4.0  Assessment of Concerns, Needs and Opportunities...........eceveeeecveeerveeerveeerveeeeveeenne 4-1
4.1 Regional Needs and Opportunities for Federal Assistance...........c.ccccveeevvenuieennennne. 4-1
4.2 Modification of Existing Corps Projects .......c.ccecvvieeciieeiieeeiieeciie e 4-3
4.2.1 Reallocation StUAIEs: .......cccueviiiiiieniieiereeee e 4-3
4.2.2 ReESEIVOIT OPETatiONS .....cvvieeeiieeiieeeiieecieeeeteeeeteeesreeesreeeseaeeesereeeeseeesaeeenens 4-9
423 Brush Control StUIES ......cc.covveiiiiiiiiiiiirieeeeeee e 4-11
4.3 Modification of Proposed SB1 Strategies for Federal Purpose...........cccceeuveeeee. 4-13
43.1 Modification of Proposed Reservoir Projects for Multipurpose Use............ 4-14
4.3.2 Modification of Projects for Water Quality.........ccccocvveivciieenciieenieeeeiee e 4-18
433 Participation in Projects through Ecosystem Restoration Authority............. 4-20
4.4 (@ 11153 WA (Sl o V0[S £ TSR 4-22
4.4.1 NEW RESCIVOITS ..ottt sttt st saees 4-22
442 DESAlNAION ....c..eeiieiiieiieeiieie ettt ettt sttt 4-27
4.43 Ecosystem ReStOration ............cccecueeriiiiieiieniiesie et 4-29

4.4.4 Recharge Enhancement ............ooouveiiiiiiiieeiieecieccecee e 4-33



4.4.5 Re-channelization and Stabilization of Lower Rio Grande,..........cccuuveeee.... 4-36
4.4.6 Regional Water Planning............cccveeviiieiiieeniieeiee e 4-37
4.4.7 Watershed STUAIES .......ooouiiiiiiiiieiiee e e 4-37
4.4.8 RUTAL ASSISTANCE ....eeeevieeiiieeiiieecieeeitee et e etre e e tee et e e ebeeesebeeesareeenaeesnaeeens 4-39
4.4.9 Emergency RESPONSE .......eeeviiiiiiiiiiiiieiieee et 4-41
4.4.10  Flood Damage Reduction ...........ccccueeevuiieeiiieeiieeeiie et 4-41
4411  Interbasin Transfers........cccoecuieriiriiiiiieeieeeee e 4-42
4.5 Summary of Federal Opportunities ..........cccueeerviieeiiieeniiieeeiie e 4-42

5.0 07073162 10 1S3 10 4 TSRS 5-1

References

Appendices

A Summary of Each Regional Plan

B List of Stakeholders

C Interviews

D

Project Matrices



EXECUTIVE SUMMARY

In 1997, in response to recent droughts, the 75™ Texas Legislature passed Senate Bill 1 to
address water management and planning in Texas. Senate Bill 1 (SB1) put in place a regional
approach to water planning. Sixteen regions were created across the State based on water
sources, river basins, economic growth centers and other factors unique to the area. In each
region, a Regional Water Planning Group (RWPG) managed a study to identify available
water supplies and projected demands for the next fifty years. The RWPGs then identified
water management strategies for entities with projected shortages and developed costs
estimates. On a statewide basis, over $17 billion of improvements (1999 costs) were
recommended to meet the projected demands by 2050. For many entities these improvements
cannot be completed without outside assistance, and present local and state resources may not
be sufficient. In response, the Texas Congressional Delegation requested a study on the
potential for federal assistance with water supply in Texas.

This report, prepared as part of the Congressionally authorized Texas Water Allocation
Assessment Study, is an assessment of water issues in Texas and opportunities for federal
assistance. The recently completed SB1 regional water plans were used as a starting point for
identification of water supply needs and areas of concern. Potential local sponsors and other
interested parties were identified and contacted regarding existing and possible future roles
for the Corps of Engineers in areas of water supply. Based on the findings of the regional
plans and stakeholder interviews, opportunities for Corps assistance in water supply through
specific projects were identified.

It is projected that there will be over 3 million acre-feet per year in municipal and industrial
water shortages in Texas by 2050, and there are considerable untapped supplies in existing
Corps reservoirs. The potential for Corps assistance in water supply in Texas is great. The
means, methods and desirability of potential stakeholders may vary.

Regional Water Plans

The regional water plans, prepared under SB1, were completed in January 2001. Each plan
followed guidelines developed by the Texas Water Development Board regarding water
demand projections, assessment of available supplies and evaluations of potential water
management strategies. The compilation of the regional plans into a State Plan was finalized
in January 2002, and will be used to direct future water supply development in Texas.

The state of Texas uses both surface water and groundwater extensively for water supplies.
There are over 60 reservoirs with conservation capacities greater than 50,000 acre-feet and
nine major aquifers. Groundwater is used heavily in the Texas Panhandle and High Plains
region, while East Texas has an abundant supply of surface water. Generally many rural areas
across the State rely on groundwater, and large metropolitan areas use surface water,
groundwater or a combination. The Corps owns or operates 30 of the 60 reservoirs with
greater than 50,000 acre-feet of storage. These reservoirs are all operated for multiple
purposes to include flood damage reduction, recreation, hydropower (two reservoirs), water
supply and ecosystem restoration.
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Over the projected 50-year period, the availability of water from existing water supplies is
projected to decrease by 16 percent while the population of Texas is expected to double. The
highest percent increases in population are projected to occur near large metropolitan areas
and in the Lower Rio Grande Valley. Municipal and industrial water demands are projected to
increase over four million acre-feet per year by 2050, and irrigation demands are expected to
decrease by one million acre-feet per year due to conservation and loss of irrigated land to
urban development. If additional supplies are not developed, there would be a projected
statewide water shortage of over four million acre-feet per year by 2050, which is actually
higher if surpluses are not considered.

The SB1 regional plans project that by 2050 over 900 cities will need to reduce their demands
or develop additional supplies. Many of these cities are small rural towns with limited
supplies or towns located adjacent to large cities with high growth. The areas with the greatest
needs include the Dallas-Fort Worth metroplex (Region C), San Antonio area (Region L),
Lower Rio Grande Valley (Region M) and irrigation needs in west Texas. A summary of the
main regional concerns identified during the SB1 process and the total regional shortage or
surplus is presented in Table ES-1.

Table ES-1
Regional Concerns and Needs
Region Main Concern 2050 Regional Shortage (-)
or Surplus (+)
A Agricultural Water Supply -762,303
B Water Quality 42,877
C Municipal Water Supply -1,094,998
D Rural Communities/ Infrastructure 158,258
E Municipal and Agricultural Water Supply -354,755
F Agricultural Water Supply -196,800
G Municipal Water Supply and Rural Communities 263,772
H Municipal Water Supply -590,536
1 Rural Communities/ Infrastructure -205,657
J Municipal Water Supply 30,753
K Small Municipalities and -210,511
Agricultural Water Supply
L Municipal and Agricultural Water Supply -698,993
M Competition for Rio Grande for Municipal -774,066
and Agricultural Supply

N Limited Groundwater supply and Infrastructure -10,107
o Agricultural Water Supply -160,602
P Agricultural Water Supply -48,783

Note: Some of the projected shortages are due to unconnected supplies and expiration of contracts. Region C has
approximately 550,000 acre-feet per year of unconnected supplies. A significant portion of the shortage shown
for Region H is due to contract expirations, which is not an accurate reflection of supply shortages.

Most of the water management strategies recommended by the regions to meet the projected
water shortages involve redistribution of existing supplies or new connections to existing
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supplies, further development of groundwater sources, wastewater reuse, and conservation.
Eight new major reservoirs were identified, which would provide over one million acre-feet
per year of new supply. In addition, general regional strategies such as brush control, weather
modification, recharge enhancement and chloride control were recommended by several
regions to increase overall supplies or improve water quality.

Several of the recommended strategies involve an existing Corps project or could potentially
affect an existing project. These generally fall into five categories:

* Reallocation of supplies in existing Corps lakes,

* Operation changes of water supply systems that include Corps lakes,
* Increased use of water from Corps lakes,

* New reservoirs that are located upstream of a Corps project, and

* General strategies that may change inflows to Corps projects.

Affected Corps projects include Lake Kemp, Lake Texoma, Lake Whitney, Lake Wright
Patman, Canyon Lake, Corps reservoirs in southeast Oklahoma, and reservoirs within the
Brazos River Authority system. The SBI plans recommended projects that would provide
approximately 105,000 acre-feet per year from Corps reservoirs through reallocations or
increased use, with a potential for additional supply from Corps projects identified in
alternative strategies.

Stakeholder Interviews

Ninety-six stakeholders were identified from around the State to participate in an interview
process to identify potential water projects, regional issues and conflicts that may not have
been identified during the SB1 planning. The interviews were also used to identify potential
federal roles and opportunities for Corps participation in water supply projects in Texas.

Stakeholders were selected from the sixteen regions and represent the eleven interest groups
identified in the SB1 legislation. Generally, the stakeholders could be classified as water
provider, water consumer, environmental interest, municipality (which can act as a water
provider and consumer) or no specific category. Most of the stakeholders interviewed were
involved in the SB1 process either as a planning group member or in a support role.

The majority of the stakeholders stated that additional water supply development will be
needed in most regions across Texas. Rural communities throughout the State were identified
as areas needing both technical and financial assistance. Stakeholders from urban areas
identified potential financial need for large-scale projects such as major reservoirs or
transmission lines. Desalination and brush control were two project types identified for
potential federal assistance. Other potential federal projects identified generally involved
interstate or international issues.

As future roles for the Corps in Texas were examined, most respondents identified technical

assistance, permitting and funding as potential Corps roles. Approximately 20 percent of the
respondents envisioned little to no role for the Corps, with the exception of its current
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permitting role. Several stakeholders acknowledged the Corps’ current role in natural resource
preservation through the Corps’ Ecosystem Restoration Authority. Few envisioned a role for
the Corps in watershed management, which they considered a state responsibility.

Most stakeholders who were involved in the SB1 planning process supported the regional
approach to water planning. Some stakeholders were concerned that federal involvement may
result in loss of local direction and control. Other concerns were the uncertainty of timely
development and implementation of projects, long permitting processes, and design
requirements that may limit locally viable projects.

Several stakeholders stated that water supply should become a primary mission for the Corps
with federal financial support (i.e., cost sharing policy). A few stakeholders felt that the Corps
should not have an expanded role in water supply in Texas, but the majority indicated that
they would welcome Corps participation in water supply through financial and technical
assistance, provided projects were locally or state directed and could be completed in a timely
manner. Many would welcome Corps involvement in the regional planning process, even if
limited to an advisory role about permitting issues.

Opportunities for Federal Assistance

The opportunities for federal assistance were identified from strategies recommended in the
regional water plans, stakeholder interest and other potential projects the Corps had
previously identified. The potential for federal involvement was evaluated in light of current
policies and authorizations, and interest in modifications to these policies. The Corps is
authorized to participate in water supply projects, but existing policy constraints limit their
role unless water supply is a component of a multipurpose project. The Corps’ current
primary water resources missions include Flood Damage Reduction, Navigation and
Ecosystem Restoration. Opportunities through other venues such as international issues or
interagency assistance were also considered. For projects with a stakeholder interest but with
a policy constraint or no existing authority, the limiting factors were identified. For most of
these projects, the primary constraints are budgetary policy regarding single-purpose water
supply projects and the lack of cost sharing policy for water supply.

Potential projects for federal assistance were grouped into three main categories:

* Modification of an existing Corps project,

* Modification of a recommended SB1 strategy for federal purpose, and

* New project, which was not a recommended strategy in SB1 plans or could not be
readily modified for an existing federal purpose.

Modification of an existing Corps project for water supply may be performed under existing
authorities for operation and maintenance or the original project authority, provided it does
not significantly affect the original project purpose. Some modifications require
Congressional authorization. Modifications to existing projects in Texas that could potentially
enhance water supply include reallocation of reservoir storage, operational changes, and brush
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control within existing project watersheds. Projects with a justifiable need and identifiable
local sponsor include:

» Storage reallocations at Lakes Kemp, Wright Patman, Texoma and Benbrook,

* System operations for Jim Chapman/Wright Patman, and the southeast Oklahoma
reservoirs (Lakes Hugo, Broken Bow and Pine Creek), and

* Brush control in watersheds for Lake Kemp and O.C. Fisher Reservoir.

These projects have the greatest likelihood for additional study due to stakeholder interest,
existing authorities, and the potential to increase water supply. The projects fall under current
Corps roles and some were previously identified for further study. Storage reallocations at the
four reservoirs could potentially provide over 250,000 acre-feet per year of water supply.
System operations at Corps reservoirs and use of water from Oklahoma could provide
significant additional supply. Brush control has the potential to increase water supply and
water quality during normal rainfall conditions, and further studies are on going in Texas to
assess these impacts.

Recommended SB1 strategies were reviewed for potential modification to include a federal
purpose as defined by current legislation. For most strategies this meant assessing the
potential for multipurpose use through inclusion of flood damage reduction, navigation or
ecosystem restoration. Five recommended reservoir projects were considered for modification
for multipurpose use. Two reservoir sites have been or are currently being studied by the
Corps for flood damage reduction — Millican Reservoir and the Bois d’Arc Creek watershed.
The Brownsville Weir is located on international waters, and the Corps is currently involved
through its permitting role.

Generally the potential for Corps participation in new reservoir projects through modifications
for multipurpose use is low to moderate. This is because the flood damage reduction benefits
at several of the sites are estimated to be low; the inclusion of flood damage reduction
purposes may significantly increase the extent of environmental impacts and limit economic
development near the reservoir; and multi-objective management requirements are a concern
for water quality of reservoirs. The Brownsville Weir has moderate opportunities for Corps
assistance through the Corps’ role with other agencies and international waters.

Other projects identified during the interview process that have existing authorities, local
sponsor interest, discernable benefits, and moderate to high opportunities for Corps
involvement include:

» Wastewater reuse using constructed wetlands,

* Agquatic plant removal in the Lower Rio Grande,

¢ Rechannelization and stabilization of the banks of the Rio Grande,

* Recharge enhancement projects for the Edwards Aquifer,

* Environmental restoration and recharge enhancement using playa lakes, and
» Watershed study of San Felipe Springs.
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Many of these projects fall under the Corps’ Ecosystem Restoration Authority and include
water supply benefits. Projects located along the Rio Grande also include federal interest in
international waters.

With possible modifications to the current budgetary constraints and cost sharing policy for
water supply projects, there may be significant opportunities for Corps involvement through
the following roles:

* Repairs to irrigation canals in the Lower Rio Grande Valley,
* Emergency response to water supply,

» Studies for alternative water supplies in rural communities,
* Desalination of brackish groundwater, and

* Assistance in major transmission projects.

Conclusions

As the state of Texas continues to grow, the demands for water will exceed the available
supplies. Based on the analyses of the regional water plans, development of sufficient supply
to meet the projected demands will require local, state and possibly federal assistance. Under
existing policies, the greatest opportunities for Corps assistance in water supply in Texas are
through full utilization and optimization of existing Corps reservoirs to increase water supply.
The reservoirs with the highest potential for increased water supply and most likely for initial
review include those in southeast Oklahoma, the Sulphur River Basin, and Lake Texoma.
Considering these sources, approximately 400,000 acre-feet per year of additional water
supply could be obtained for use in Texas. Seasonal variations of the water conservation
elevation at Lake Benbrook and Lake Kemp can increase the reliability of the supplies and
such operational modifications may be warranted at other Corps projects.

The Rio Grande Valley is another area with high opportunities for Corps assistance under
current policies. The Lower Rio Grande Valley is a prime agricultural region and one of the
fastest growing areas in the State. The Rio Grande provides most of the water supply for the
region, and sole reliance on this source increases the risks and potential consequences during
severe drought. The regional plans project significant water supply shortages to meet
municipal and agricultural demands. These projected shortages may be much greater if
Mexico does not fulfill the 1944 Treaty obligations regarding minimum flow requirements to
the Rio Grande. As such, water supplies in the Rio Grande must be carefully managed and
optimized fully to best meet demands. Projects that enhance existing supplies, such as aquatic
weed control, removal of brush, stabilization of the riverbanks, and repairs to irrigation
conveyance systems to minimize losses are very much needed but have limited financial
resources. Those that involve international waters and/or boundaries would require working
together with the International Boundary and Water Commission. Local sponsors would
welcome federal assistance through technical resources and funding. Modifications to the
Corps’ policies regarding single-purpose water supply projects and cost sharing would
increase the likelihood of Corps participation.
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Stakeholders indicated that Texas’ rural communities may need Corps assistance. The Corps
is currently assisting state and other federal agencies with improvements in colonias along the
Rio Grande. The Corps could provide significant financial support to rural communities
through their “ability to pay” cost sharing provisions. However, existing policy constraints
regarding water supply projects limit their contributions. Possible modifications to authorities
and policies would be needed for the Corps to have a major impact.

Through the Corps’ Ecosystem Restoration Authority, the Corps could participate in projects
that improve ecosystems and enhance water supplies. The projects with the greatest potential
include recharge enhancement and wastewater reuse through constructed wetlands. Several
recharge enhancement projects were identified for the Edwards Aquifer that would provide
flood damage reduction benefits, protection of habitat for endangered species in the Edwards,
and increased water supply. This aquifer is the primary source for the San Antonio area,
which was identified as a high growth area. Local sponsors would welcome projects that
enhance or increase supplies from the Edwards.

Wastewater reuse projects through constructed wetlands provide both water supply and
ecosystem benefits. Tarrant Regional Water District is currently constructing wetlands to treat
wastewater effluent from their treatment plants and supplement water supplies in Richland-
Chambers Reservoir. Similar programs are proposed at other reservoirs.

Both of these project types, groundwater recharge and constructed wetlands, can enhance
existing water supplies. Corps participation is possible through existing authorities but
opportunities could be increased if the Corps could provide funding for the water supply
portion of the project.

In summary, the areas where the Corps can assist most effectively in water supply in Texas
are:

* Full utilization and optimization of existing Corps projects to increase water supply,
» Projects that are designed to enhance or protect water supply from the Rio Grande,
* Groundwater recharge enhancement projects, specifically the Edwards Aquifer,

»  Water supply enhancement through wastewater reuse and constructed wetlands, and
* Rural assistance.
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1.0 Introduction

The state of Texas has experienced several significant droughts within the last decade, and
some areas of the State are still in drought conditions. These droughts have caused serious
economic impacts and raised concerns over the availability and reliability of the State’s water
supplies. In response, the 75" Texas Legislature passed legislation designed to address water
management and planning in Texas through a regional approach. The culmination of this
effort was the completion of 16 regional water plans that were submitted to the State in
January 2001. These plans projected significant water shortages across the State over the next
50 years and identified improvements totaling over $17 billion. The plans also recommended
that the State increase funding for water supply to assist with development of needed projects.
In response, the Texas delegation approached Congress for funding to determine a possible
federal role in water management and planning in Texas. This study is funded through the
congressional allocation.

1.1 Authorization and Study Area

The Fort Worth District Corps of Engineers authorized Freese and Nichols, Inc., to conduct a
study under the Section 216 authority of the Corps. Section 216 of the Flood Control Act of
1970 provides authority for the Corps to review the operation of projects in the interest of
navigation, flood control, water supply, and related purposes.

The study area encompasses the entire state of Texas. Portions of Texas are located in the
Tulsa, Fort Worth, and Galveston Districts of the Corps, which are part of the Southwestern
Division, and the Albuquerque District that is part of the South Pacific Division. Figure 1-1
shows the District boundaries in Texas.

1.2 Project Purpose

The primary purpose of this study was to determine an interest in federal participation in
locally recommended measures for water resources development through possible
modifications of existing federal water resource projects and/or modifications of new projects
for an existing federal purpose or modified purpose. Other interests included identification of
recommendations in the regional water plans that affect existing Corps projects or could
potentially impact Corps operations, identification of local concerns and views of the Corps,
and identification of legal and/or policy constraints that may limit Corps participation in water

supply.
1.3 Organization of Report

This report is divided into three main sections: review of the Regional Water Plans;
stakeholder interviews; and assessment of regional concerns and needs and identification of
opportunities for federal involvement. The water demands and supply availability data
developed during the SB1 process were used to assess the regional concerns and needs. If a
project is identified for further evaluation by the Corps, the Corps will independently assess
the needs and benefits of the project.
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A brief discussion of each section of the report is given below.

Section 2 discusses the Regional Water Plans prepared under SB1 and how the recommended
management strategies may involve the Corps or an existing Corps project. Summary
discussions by region are included in Appendix A.

Section 3 discusses the stakeholder interviews and overall findings. Stakeholders identified
from around the State participated in interviews about water issues in Texas and the potential
for Corps participation in water supply development. The purpose of the interviews was to
identify potential water projects, regional issues, and conflicts that may not have been
identified in the review of the SBI1 regional water plans. A list of the stakeholders and
summaries of each interview are included in Appendices B and C, respectively.

Section 4 assesses regional concerns and needs and identifies opportunities for federal
assistance to help meet these needs. Projects with a possible federal interest were developed
from strategies recommended or reviewed in the regional water plans, the identification of
possible Corps roles during the stakeholder interview process, and on-going projects with the
Corps.

The conclusions of this study are presented in Section 5, which outlines the areas with the
greatest potential for Corps assistance.
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2.0 Regional Water Plans Prepared under Senate Bill One
2.1 Background

In 1997, the 75" Texas Legislature passed Senate Bill One (SB1), legislation designed to
address water management and planning in Texas. This bill was in response to the drought of
1996 that resulted in significant economic impacts and revealed the vulnerability of the
State’s existing water supplies. SB1 put into place a bottom-up regional planning process to
plan for the water needs of all of Texas for the next 50 years. To implement this process, the
Texas Water Development Board created 16 planning regions across the State and established
rules governing the planning efforts.

A governing board was established for each region to provide a balanced representation of the
different interests in the area. A minimum of eleven interest groups were represented on each
Regional Water Planning Group (RWPQG): public, counties, municipalities, industries,
agriculture, environmental interests, small businesses, electric generating facilities, river
authorities, water districts, and water utilities. These RWPG members worked with selected
technical consultants, incorporating public input, to develop the Regional Water Plans. These
plans were consolidated by the TWDB into a state water plan in January 2002. The State Plan
is currently available from the TWDB and can be viewed from their website
(www.twdb.state.tx.us).

2.2 Description of the Regions

Figure 2-1 shows the 16 regions established by the TWDB for SB1 planning. These regions
were formed considering water sources, river basins, aquifer delineations, economic growth
centers, political subdivisions and other factors unique to each specific area. The largest
regions are Regions F and G, covering 32 and 37 counties, respectively. The smallest region
is Region P, with only three counties.

Due to the size of the state of Texas and the factors considered for regional designation, each
region has a unique character. Regions C and H, which include Dallas-Fort Worth and
Houston, are dominated by urban needs. In the Texas panhandle and West Texas, agricultural
water use dominates the planning regions. Some regions use primarily surface water for
water supply. (Regions D and I collectively have over 10 million acre-feet of reservoir
conservation capacity.) Other regions, such as regions A and O, use groundwater for most of
their water needs. Region E, located in far west Texas, does not have any major reservoirs.

2.3 Population Projections

The population of the state of Texas is expected to nearly double over the next 50 years. The
historically fast-growing urban areas are projected to continue to grow, but at a slightly more
moderate rate. The highest percent increases in population are projected to occur in the
counties adjacent to large metropolitan areas and in the Rio Grande Valley. Counties with the
highest growth rates include Denton, Collin and Rockwall located adjacent to Dallas; Fort
Bend, Montgomery and Waller northwest of Houston; Kendall and Comal near San Antonio,
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Figure 2-1
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and Williamson just north of Austin. Region M, which includes the Lower Rio Grande
Valley, has the greatest projected percentage growth over the 50-year period of all sixteen
regions at over 140 percent. Region B has the lowest population increase, with less than ten
percent. A summary of the population by region and projected growth is shown in Table 2-1
and on Figures 2-2 and 2-3.

Table 2-1
Projected Population of the Regional Water Planning Groups
Region 2000 2010 2020 2030 2040 2050 %
Growth
A 379,019 416,869 453,495 481,636 515,392 552,072 45.66%
B 197,793 204,521 210,634 213,261 215,196 216,914 9.67%
C 5,012,860| 5,882,173| 6,931,543| 7,850,797| 8,778,041 9,481,157 89.14%
D 687,105 757,522 821,294 887,169 952,818 1,017,477 48.08%
E 800,857 957,785 1,124,070| 1,301,033| 1,440,518 1,587,097 98.17%
F 638,203 704,249 766,269 823,181 877,342 921,907 44.45%
G 1,671,446 2,006,230| 2,360,864| 2,637,493| 2,880,493| 3,095,273 85.19%
H 4,780,084 5,692,447\ 6,830,796 7,846,384| 8,838,048 9,700,277| 102.93%
I 1,042,411 1,141,521 1,245,963 1,349,417| 1,454,738 1,562,155 49.86%
J 120,510 145,547 159,075 173,151 190,814 210,085 74.33%
K 1,041,948| 1,243,247| 1,505,722 1,751,931 1,923,941 2,107,106] 102.23%
L 2,132,189 2,575,370| 3,084,849 3,617,995| 4,103,766 4,527,361| 112.33%
M 1,264,582 1,600,077 1,976,791 2,425,604| 2,735,506| 3,046,680 140.92%
N 569,292 645,175 724,702 797,761 872,568 943,912 65.80%
o 474,897 510,605 540,942 560,759 575,188 586,156 23.43%
P 50,366 52,164 53,817 55,757 57,851 60,124 19.37%
TOTAL | 20,863,562| 24,535,502| 28,790,826| 32,773,329 36,412,220| 39,615,753| 89.88%

Note: The percent growth is based on the projected change in population between the year 2000 and 2050.

24

Existing Major Water Supply Reservoirs (by Region)

The state of Texas uses both surface water and groundwater extensively for water supplies.
There are over sixty major reservoirs or reservoir systems (defined as those with over 50,000
acre-feet of conservation storage) and nine major aquifers in the State. Rivers, small lakes,
minor aquifers, and wastewater reuse provide additional water supplies. The major reservoirs
are listed in Table 2-2, and can collectively provide nearly nine million acre-feet of water per
year. The largest water supplies come from reservoirs located in the water-rich areas of
southeast Texas, including Lake Livingston, Sam Rayburn Reservoir and Toledo Bend
Reservoir. The International Falcon-Amistad reservoir system, which is jointly owned by the
U.S. and Mexico, also provides large quantities of water in the Lower Rio Grande Valley.

Nearly half of the reservoirs listed in Table 2-2 are located in two regions (Regions C and G).
Region E has no major reservoirs, and six regions have only one. For the regions with many
reservoirs, the respective water providers often operate several of these reservoirs as systems
for water supply. In addition, the Corps operates 30 major reservoirs for flood control in
Texas, most of them also used for water supply.
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Table 2-2

Major Reservoirs in Texas by RWPG

(Over 50,000 acre-feet of conservation storage)

Region | Reservoir Conservation Yield or Permitted USACE project®
Capacity Diversion
(ac-ft) (ac-ft/yr)

A Lake Meredith 817,970 76,000 Tulsa District
Greenbelt 59,110 7,457
Palo Duro 60,897 6,570

B Wichita System (Lakes 343,102 45,478
Kickapoo and Arrowhead)
Lake Kemp 204,000 126,000 Tulsa District

C Texoma 2,733,000 145,400° Tulsa District
Ray Roberts 799,600 110,000 Ft. Worth District
Bridgeport 387,000 15,000
Lewisville 618,400 110,800 Ft. Worth District
Lavon 380,000 104,000 Ft. Worth District
Grapevine 161,250 86,600 Ft. Worth District
Eagle Mountain 210,000 23,100
Benbrook 72,500 9,800 Ft. Worth District
Joe Pool 176,900 16,900 Ft. Worth District
Ray Hubbard 490,000 63,100
Bardwell 54,900 9,600 Ft. Worth District
Cedar Creek 678,900 175,000
Navarro Mills 63,300 19,400 Ft. Worth District
Richland-Chambers 1,135,000 223,650

D Wright Patman 110,900 282,000 Ft. Worth District
Tawakoni 888,140 230,890
Lake Fork 673,000 188,600
Jim Chapman (Cooper) 310,312 137,344 Ft. Worth District
Lake o’ the Pines 238,933 130,600 Ft. Worth District
Bob Sandlin 192,350 48,500
Pat Mayse 119,900 59,900 Tulsa District
Cypress Springs 72,800 16,200

E No reservoirs

F CRMWD system (Lakes Ivie, 1,214,176 144,845
Thomas, Spence)
O. C. Fisher 103,697 2,973 Ft. Worth District
Twin Buttes 176,676 8,900 Ft. Worth District
Lake Brownwood 131,429 41,800
Red Bluff 289,700 31,000

G Aquillaf 45,937 13,478 Ft. Worth District
Belton 434,500 106,511 Ft. Worth District
Ft Phantom Hill 70,036 26,872
Georgetownf 37,010 14,711 Ft. Worth District
Graham/Eddleman 52,750 8,400
Granbury 136,823 66,819
Granger 54,280 19,220 Ft. Worth District
Hubbard Creek 324,983 43,399
Limestone 215,751 64,646
Possum Kingdom 570,243 263,253
Proctor 55,715 21,897 Ft. Worth District
Somerville 155,062 41,191 Ft. Worth District
Stillhouse Hollow 225,909 71,044 Ft. Worth District
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Table 2-2 (continued)

Region | Reservoir Conservation Yield or Permitted USACE project
Capacity Diversion
(ac-ft) (ac-ft/yr)
G (cont) | Waco 144,830 81,120 Ft. Worth District
Whitney 627,100 18,336 Ft. Worth District
H Lake Livingston 1,750,000 1,254,400
Lake Houston 170,520 168,000
Lake Conroe 429,890 99,950
Wallisville Saltwater Barrier’ 0 89,000 Galveston District
1 Lake Palestine 411,300 212,700
Sam Rayburn 2,898,200 820,000 Ft. Worth District
B.A. Steinhagen 94,200 131,800 Ft. Worth District
Toledo Bend 4,472,900 750,000°
J International Amistad See Region M See Region M
Reservoir
K Highland Lakes System 2,279,860 445226
- Lake Travis Ft. Worth District
L Canyon Lake 366,400 50,000 Ft. Worth District
M Falcon/Amistad System 3,330,000 1,166,939°
N Choke Canyon/Lake Corpus 929,962 182,160
Christi System
O Alan Henry 115,937 26,100
P Lake Texana 170,300 79,000
Notes:

a.

2.5

The USACE also owns and operates Hord’s Creek Reservoir in Coleman County. This reservoir is not
considered a major water supply source. Lakes Meredith, Kemp, Twin Buttes and Travis are not owned by
the USACE, but the Corps operates these lakes for flood control. Lake Meredith has never been in its flood
pool.

The yield of Lake Texoma is shared with Oklahoma. Texas’ share of the yield is far in excess of the
currently permitted use of 145,400 acre-feet per year.

The yield of Toledo Bend Reservoir is shared with Louisiana. The Texas share of the yield is in excess of
the currently permitted use of 750,000 acre-feet per year.

The yield is in excess of the currently permitted use, and a permit amendment has been submitted to
increase the diversion amount to 90,000 acre-feet per year.

The yield of the Falcon/Amistad system is shared with Mexico. The U.S. portion is 1,166,939 acre-feet per
year.

Aquilla, Georgetown and Wallisville Saltwater Barrier do not have conservation capacities greater than
50,000 acre-feet, but are included in this table because they provide significant amounts of water supplies
and are owned by the Corps.

Demands

The projected demands on a statewide basis increase only 18 percent over the planning period
from approximately 17 million acre-feet per year in 2000 to 20 million acre-feet per year in
2050. This is due in part to an expected level of conservation that were required by SB1
guidelines, and in part to projected decreases in irrigated agriculture. The greatest projected
increases in water demands are associated with municipal and industrial uses in the large
urban areas. Region C, which includes Dallas-Fort Worth, has the largest percent increase in
demands at 84 percent. The demands in Region M, which is the fastest growing region in
population, are actually projected to decrease over the planning period. This is because
irrigation use is projected to decrease as the area becomes more urban and there is less
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irrigable land. This scenario was also expected for Region O, which projected an overall
decrease in water demands of 14 percent due to reduced irrigated acreage and conservation.
On a statewide basis, the steam electric demands are expected to increase at the greatest
percentage (85 percent over 50 years). This is largely attributed to growth in population and
manufacturing. As a result, the largest increases in demands for power are projected to occur
in fast growing regions. However, with the deregulation of the power industry, there are many
factors that affect the locations of new power plants. These include other entrants into the
power generation business, changes in technology, location of fuel supplies, and transmission
line construction or constraints, in addition to water availability. Consideration of all these
factors will greatly affect the siting of new power facilities and projected water demands in a
region. A summary of the demands by use category for the years 2000 and 2050 is presented
in Table 2-3.

Table 2-3
Projected Water Demands for Texas

Water Use Category 2000 Demands | 2050 Demands
(ac-ft/yr) (ac-ft/yr)

Municipal 4,240,000 7,060,000
Manufacturing 1,820,000 2,650,000
Irrigation 9,680,000 8,530,000
Steam Electric Power 610,000 1,130,000
Mining and Livestock 580,000 660,000
Total 16,930,000 20,030,000

The estimate of supply shown on Figure 2-4 includes existing sources that are currently
providing water to users with necessary infrastructure. There are available supply sources in
the State with no conveyance in place to transport the water to the end user. This includes
sources such as Lake Fork and Lake Palestine, which will provide water to Dallas once
transmission facilities are developed. Since transmission facilities are not yet built, the
supplies designated for Dallas from these lakes are not reflected in the currently available
supply in Figure 2-4.

The comparison of supplies to demands shown on Figure 2-4 indicates that there are over four
million acre-feet per year of projected water supply shortages in Texas by 2050. Over one
million acre-feet/year of this shortage occurs in Region C. Some of this shortage will be
reduced when the infrastructure is completed to allow use of existing water supply sources for
the region. However, there still is a projected shortage of 500,000 acre-feet per year in
Region C after all supplies are connected. The other major area identified with water supply
shortages is Region L (San Antonio area). Region L projects a shortage of over 700,000 acre-
feet per year, of which one third is attributed to irrigated agriculture. Water demands for
irrigated agriculture account for at least half of the projected shortages in the State. Almost
all of the projected shortages in Regions A, F and O (over one million acre-feet per year
collectively) are attributed to insufficient groundwater supplies to meet irrigation demands.
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Region M, which relies heavily on the Rio Grande for water supplies, also projects significant
irrigation shortages over the planning period. Regions B, D, G and J show region-wide
surpluses of water supplies. However, there are projected shortages for specific entities
within each region.

2.6  Major Water Management Strategies

Most of the water management strategies identified to meet projected water supply shortages
involve redistribution or new connections to existing surface water supplies. In areas where
groundwater is available, the recommended strategies often include further development of
groundwater resources. Groundwater is a more significant source of supply in the western
part of the State, where between 70 and 95 percent of the existing supplies are from
groundwater wells. Wastewater reuse strategies are also recommended for several major
cities and for steam electric power generation. There are numerous pipeline projects
recommended to move water from existing sources to areas with supply shortages. Some of
these proposed pipeline projects involve existing Corps reservoirs (Canyon, Texoma, Lavon,
Lewisville, Kemp, Jim Chapman, Benbrook, Proctor, Stillhouse Hollow, and Georgetown).

Figure 2-4
Comparison of Existing Water Supplies to Projected Demands for Texas
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Eight major new reservoirs were recommended to meet identified water shortages: Marvin
Nichols I, Prairie Creek, Little River, Lower Bois d’Arc, Eastex, Bedias, Allens Creek, and
Brownsville Weir. Several other reservoirs were identified to provide additional supplies for
major water providers but were not recommended to meet a specific water shortage.

* The proposed Marvin Nichols I Reservoir is located in the Sulphur River Basin in
Region D, and would be developed jointly by water providers in Region C (North
Texas Municipal Water District, Dallas Water Utilities, Tarrant Regional Water
District and others) and Region D (Sulphur River Basin Authority and others). The
estimated yield of the reservoir is 619,100 acre-feet per year. Most of the water would
be used for municipal and industrial purposes in the Dallas-Fort Worth Metroplex. A
portion would remain for use in Region D.

* The proposed Prairie Creek Reservoir is located in the Sabine River Basin,
approximately 11 miles west of Longview in Region D. The project would be
developed by the SRA to meet municipal and industrial needs in the upper portion of
the basin, particularly in the Longview area. This project is proposed in phases, which
includes future diversion of flows from the Sabine River and ultimately a pipeline
from Toledo Bend Reservoir to develop a total firm yield of 115,000 acre-feet per
year.

* The Little River Reservoir is located in the Brazos River Basin in Milam County
(Region G). The Brazos River Authority (BRA) would be the sponsor for this
reservoir. Most of the water would be used to supply the Houston area (Region H),
with approximately 30,000 acre-feet per year remaining in Region G.

* The Bedias Reservoir site is located in Madison and Walker Counties in Region H,
and would be developed by the San Jacinto River Authority and Trinity River
Authority. Since Bedias Creek is located in the Trinity River Basin, an interbasin
transfer would be required for use in the San Jacinto Basin. The water would be used
for municipal and industrial supplies in Harris and Montgomery counties.

* Lower Bois d’Arc Creek Reservoir is located in Region C in Fannin County in the Red
River Basin. This lake would provide 98,000 acre-feet per year of supply through an
interbasin transfer to the North Texas Municipal Water District, and 25,000 acre-feet
per year would be available for local use.

* The yield of Allens Creek Reservoir will be based primarily on water diverted from
the Brazos River. The BRA has requested a water rights permit for 98,950 acre-feet
per year for the Allens Creek Reservoir, and the application is currently under review
by the TNRCC.

* Eastex is a proposed reservoir site on Mud Creek in the Neches River Basin in Region
I. Water would be used for municipal supplies in Cherokee, Nacogdoches and Rusk
counties. The Angelina-Neches River Authority has obtained a water right permit for
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85,507 acre-feet per year. A 404 permit application was submitted in October 2000,
and is currently under review by the Fort Worth District of the Corps.

* Brownsville Weir and Reservoir project involves capturing and diverting U.S. flows in
the Rio Grande in excess of 25 cubic feet per second that otherwise would discharge to
the Gulf of Mexico. The Brownsville Public Utility Board has obtained a water right
to divert up to 40,000 acre-feet per year of excess flows. This water would be used for
municipal supplies in the Brownsville area.

In addition to the strategies identified for specific water users, many of the planning groups
recommended general regional strategies to increase overall supplies or improve water
quality. These included such strategies as brush control, weather modification, chloride
control structures, recharge enhancement structures for groundwater, and rainfall harvesting.
For several regions, some of these general strategies are already in place. In particular, brush
control programs or studies are on-going in Regions F and B, weather modification programs
are conducted in Regions A, F, J, L, M, N and O, chloride control structures are in place in the
Colorado, Brazos and Red River basins, and recharge enhancement is active in the Edwards
Aquifer area.

2.7 Recommended Management Strategies that May Affect Existing Corps Projects

The recommendations that may affect existing Corps projects generally fall into five
categories:

* Reallocation of supplies in existing Corps lakes,

* Operation changes of water supply systems that include Corps lakes,
* Increased use of water from Corps lakes,

* New reservoirs that are located upstream of a Corps project, and

* General strategies that may change inflows to Corps projects.

There were three recommendations for reallocation of water supplies in Corps lakes. One was
to reallocate flood storage to conservation storage in Lake Kemp, and the other two were to
reallocate hydropower storage in Lakes Texoma and Whitney to water supply. The
recommendation for Lake Kemp was in response to the projected decrease in storage capacity
from sedimentation and increased use from the city of Wichita Falls. The Region C plan
includes a small reallocation of hydropower storage in Lake Texoma to water supply for
North Texas Municipal Water District, with a larger reallocation as an alternative strategy if
needed. In Region G, the strategy to reallocate supplies in Lake Whitney was not
recommended for the short-term, but retained for further consideration.

The Corps owns and operates numerous lakes across the State for flood control, but many are
also managed for water supply by local sponsors. In the Brazos G Region, the BRA operates
a system of lakes, which includes nine Corps lakes, for water supply. The BRA is considering
adding Allens Creek Reservoir to their reservoir system. Any changes to the operations of the
reservoir system to meet increased water demands may affect lake levels in existing Corps
projects and in turn affect the Corps operations of the lake. Also, in Region C there are
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several proposed pipeline connections between existing lakes to utilize the water supplies.
These connections include Tarrant Regional Water District’s East Texas supplies and
completing a connection from Jim Chapman Lake to Lake Lewisville.

Changes in operation may also be affected if there are significant increases in water use from
Corps lakes. Several Corps lakes are currently under-utilized for water supply, including the
Sam Rayburn — B.A. Steinhagen system, Lake Kemp, and Lake Texoma. Recommendations
to fully utilize existing water rights or firm yield estimates will affect lake levels. Presently,
the city of Wichita Falls is pursuing improvements to fully utilize the municipal water right in
Lake Kemp, which will increase the water use from this source. The Region C plan proposes
a new pipeline from Lake Texoma to Grayson County with the possibility of significant use
from the lake in the Dallas-Fort Worth area after 2030. There is a proposed pipeline from
Sam Rayburn to Lufkin, but this should have minimal impact on lake levels in the Rayburn-
Steinhagen system. Also, the Canyon Lake permit amendment and increased water use will
affect Corps operation of this lake.

There is one proposed new major reservoir that would be located upstream of an existing
Corps reservoir. This is the Marvin Nichols I Reservoir, which would be located on the
Sulphur River upstream of Lake Wright Patman. The construction of Marvin Nichols I will
affect inflows to Lake Wright Patman and operations of the lake. Both normal and flood
flows should decrease, but the regional plans assume a cooperative operation of Marvin
Nichols I with Wright Patman to protect the ability to divert water from Wright Patman.

Several general strategies were recommended that might affect inflows to Corps lakes. These
include:

*  Brush control
0 In the Twin Buttes and O.C. Fisher watersheds,
0 Upstream of Lake Meredith, and
0 Upstream of Lake Kemp;
* Chloride control projects in the Red River Basin upstream of Lake Kemp.

Brush control could possibly increase water flows to the lakes, while the proposed chloride
control projects in the Wichita River watershed of the Red River Basin will decrease inflows
to Lake Kemp while improving inflow salinity. It is anticipated that these strategies will have
minimal impacts to reservoir operations for flood control.

2.8 Recommended Strategies that May Include Corps Involvement

The review of the regional water plans identified several areas that could possibly include
federal involvement. These are:

* Brush control in Regions A, B, F, J, L and O,

* Recharge enhancement facilities in Regions F, J and O,
* Ecosystem restoration of the playa lakes in Region O,

* Brownsville Weir in Region M,
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« Channel improvements to the Rio Grande upstream of Amistad Reservoir',
* Reallocation of flood storage in Amistad/Falcon system, and
* Development of new water supply reservoirs in several regions:
0 Marvin Nichols I in Region D,
Lower Bois d’Arc Creek in Region C,
Little River in Region G,
Bedias in Region H,
Allens Creek in Region H, and
Eastex in Region 1.

O O O0OO0Oo

Studies on brush control indicate that removal of brush can increase stream flows and restore
springs that have previously gone dry due to the large quantities of water required by noxious
brush. This strategy in combination with recharge enhancement facilities is expected to
increase available groundwater supplies in the west Texas regions. In Region O, playa lakes
often contribute to groundwater recharge and provide water for regional wildlife.
Sedimentation of these lakes has reduced the recharge capacities and affected local
ecosystems. Erosion control structures recommended in Region O’s water plan would help
restore the functions of the playa lakes.

The Brownsville Public Utility Board is pursuing federal involvement for the Brownsville
Weir and Reservoir project. Further review is needed to determine if this project could be
modified for Corps involvement. The other recommended projects in the Rio Grande Basin
include re-channelization of the Rio Grande, vegetation control, and re-allocation of flood
storage in the Amistad/Falcon reservoir system. The International Boundary and Water
Commission (IBWC) has jurisdiction over the Rio Grande and the Amistad/Falcon reservoirs.
The IBWC most likely will not undertake the re-channelization of the Rio Grande alone, if
this is determined to be a cost effective strategy. It is possible that the Corps could work
together with the IBWC on these projects.

Other projects identified, but not recommended to meet specific water shortages, that may
benefit from Corps involvement include:

* Lake Ringgold in Region B,

* Ralph Hall Reservoir in Fannin County in Region C,

* Upper Bois d’Arc Creek Reservoir in Region C,

* Millican Reservoir, sponsored by the BRA in Region G,

* South Bend Reservoir, also sponsored by the BRA in Region G,

* Pecan Bayou Reservoir, located in Brown County in Region F,

* Desalination of seawater, recommended or considered in Regions L, N and P, and

* Flood retention dams in Region E near El Paso.

' The International Boundary and Water Commission governs the Rio Grande and Amistad/Falcon Reservoir
system. Projects related to these resources will require coordination with the IBWC.
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2.9 Policy Recommendations that May Affect Corps Projects or Operations

SB1 allows the Regional Water Planning Groups to recommend to the State Legislature that
certain stream segments be designated "ecologically unique river and stream segments".
However, the effects of a Legislative designation of a stream segment on future uses of that
stream were not clear, and most regions elected not to designate such streams. Only Region
H designated unique stream segments. All or portions of the following streams are
recommended as unique: Armand Bayou, Bastrop Bayou, Big Creek, Cedar Lake Creek, and
Menard Creek.

In June of 2000, federal rules implementing Army COE Section 404 activities were modified
such that waters officially designated by a state as having particular environmental or
ecological significance might be considered as federally defined “Designated Critical
Resource Waters”. This means that activities formerly eligible for authorization by the
Nationwide Permit (NWP) program will instead require individual permits or regional
permits. The SB1 regions requested the Texas Legislature to clarify the significance of the
“unique stream” designation. This clarification as defined in Senate Bill Two (SB2) simply
states that “a state agency or political subdivision of the State may not finance the actual
construction of a reservoir” on a unique stream segment. While the State has provided
additional description of the designation, the relationship between the state designation and
possible federal designations also needs to be clarified by the Corps and other appropriate
federal agencies. If a stream segment is considered to be a federal "Designated Critical
Resource Water", it will be subject to the new federal regulations, thereby limiting activities
on that stream.
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3.0 Stakeholder Interviews
3.1 Introduction

As part of the assessment of regional concerns and needs, 96 stakeholders were identified
from around the State to participate in an interview process about water issues in Texas and
the potential for Corps participation in water supply development. The list of interviewees
included representatives of the regional water planning groups in the recent SB1 planning
process, local sponsors of Corps projects, state and federal agencies, and other entities with
interests in water issues. Of the 96 stakeholders, 34 interviews were conducted in person and
57 were conducted by telephone. Five telephone interviewees declined to participate due to
other commitments. A complete list of the stakeholders is shown in Table B-1 in Appendix B.
Stakeholders who did not participate are shown in Table B-2. Figure 3-1 shows the locations
of the stakeholders. Summaries of each interview are included in Appendix C.

The purpose of the interviews was to identify potential water projects, regional issues and
conflicts that may not have been identified during the review of the SB1 regional water plans.
The interviews were also used to identify potential federal roles and opportunities for Corps
participation in future water projects in Texas. Topics covered in the interviews included:

* Regional water planning process (recently developed regional water plans under the

state planning process)

» Relationship between water supply development and natural resource preservation

* Expected deviations from the regional water plans

* Potential federal roles in:

0 Water supply,

0 Natural resource conservation, and

0 Watershed management
Other concerns or issues

Stakeholders were selected from each of the 16 regional planning areas and represent the
eleven interest groups identified in SB1 legislation. The distributions of stakeholders among
regions and SB1 interest groups are shown on Figures 3-2 and 3-3. A breakdown by major
role is shown on Figure 3-4. Most of the stakeholders were involved in the SB1 planning
process either as a planning group member or in a support role. Approximately 18 percent of
the interviewees were not directly involved in the process but were familiar with the plans and
the recommendations. Only one respondent was not familiar with any of the recommended
strategies. The legislative representatives were more knowledgeable about the process than
specific strategies.
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Figure 3-2: Stakeholder Distribution by SB1 Region
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Figure 3-3: Stakeholder Distribution by Interest Category
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Figure 3-4: Stakeholder Distribution by Major Role

No Category Environmental
Group

Municipalities

Water Consumer
Water Provider

3.2 Senate Bill One Process

Most of the stakeholders were positive about the SB1 process and endorsed the local approach
to water resource planning. They recognized some of the shortcomings due to time constraints
and the learning process of a new approach but felt that many of the issues will be addressed
in subsequent planning through Senate Bill Two. Several expressed surprise at how well and
smoothly the process went with the different interest groups. These responses included all
interest groups and regions.

Those who responded positively about the SB1 planning process were typically involved in
the process. Those who were not expressed more concerns. Environmental interests that were
not directly involved with the planning groups expressed most of the concerns about the SB1
process. In particular, approximately 12 percent of the respondents (40 percent of the
environmental interests) stated that the public and environmental interests were not
adequately represented. Several respondents representing environmental or public interest
groups felt the planning committees were pro-development, and that independent, objective
plans were not produced. Only two members of the SB1 planning groups had significant
concerns about the process. Several planning group members expressed concern for
understanding the terms and rules, specifically the requirement for “compensation to basin of
origin” for interbasin transfers and the direction to best incorporate public input. Others were
concerned about the potential lack of funding for continuation of the planning process and
implementation.
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During the interview process, several water policy issues were raised. These included the
viability of reallocation of water rights to meet water needs, the junior water rights provision
for interbasin transfers, water marketing of limited non-renewable resources, and the support
for rural communities by state and federal entities to meet their water needs.

Water rights reallocation was viewed on two basic levels: reallocation of surface water rights
through cancellation of existing water rights and reallocation of surface or groundwater by use
type. Most respondents said that reallocation by use type was reviewed, at least at a cursory
level, for the SB1 plans. Reallocation through cancellation of existing water rights was
generally not considered because SB1 legislation and regulations required protection of
existing water rights. For groundwater rights, cancellation is not an option. About one third of
the respondents felt that reallocation by use type is a viable alternative, but many qualified
their response by stating that contractual movement of water is the preferred mechanism.
Several, including both legislative representatives, stated that a judicial process of reallocation
of water rights is probably not a viable alternative in Texas.

As part of the SBI1 legislation, additional provisions were required for interbasin transfers,
including junior priority to existing water rights used within the source basin and appropriate
compensation to the basin of origin. These provisions have potential significant impacts to
interbasin transfers. Water is supplied to water rights holders in order of seniority, which is
based on the date the right was issued. During drought conditions, senior water rights holders
would receive their full water supply before those with junior priority. Also, the provision
“appropriate compensation to basin of origin” has not been adequately defined by the
TNRCC. As a result, there have been no applications for interbasin transfers since 1997
(except for limited transfers that fall under exceptions to the new regulations). There also has
been exploration of large-scale transfer projects for groundwater, which is not subject to these
provisions. Several stakeholders expressed concern that these provisions resulted in
eliminating technically viable alternatives. Interbasin transfers are an integral component of
recommended strategies for Regions C, H, L and N. Stakeholders from Region H stated that
interbasin transfers would be a necessity to move water within the region, as well as between
regions.

Strategies that utilized large-scale export of groundwater to other regions may have been in
response to the increased difficulties in moving surface water around the State. There are
presently few restrictions on groundwater use and transport. The Texas legislature recently
created additional groundwater conservation districts to oversee groundwater use, but the
rules and restrictions vary with each district. Major groundwater transfer projects proposed in
SB1 plans have triggered the issue of water marketing of groundwater. Several stakeholders
from Regions A and O expressed concerns over proposed large exports of water from the
Ogallala Aquifer, which is a limited non-renewable resource.

Several stakeholders who represented rural interests recognized the financial difficulties that
rural Texas faces in constructing and implementing the recommended strategies for their area.
They stated that federal and/or state assistance would be needed to support water supply
development in rural Texas. During the interview process, several stakeholders identified
rural communities in their regions that had significant water supply issues that were not
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identified in the regional plans due to inclusion with other communities in the “County Other”
category or because the process did not account for seasonal variations of supplies and
demands.

Most of the stakeholders thought there would be changes to the SB1 plans. Some regions
expect more changes than others, depending on the complexity of the region’s water needs
and selected strategies to meet these needs. It was generally recognized that the combination
and selection of projects might differ as more detailed studies are conducted and design
initiated. Also, stakeholders felt that technological advances may result in more desalinization
or other innovative projects in areas with brackish groundwater. Several stakeholders stated
that changes in water use and population projections may affect the timing of some
recommended projects, and/or the ultimate selection of strategies. As more data becomes
available, particularly on groundwater use and agricultural needs, changes to the plans will
inevitably occur.

Many stakeholders (representing different regions and interests) would like to see a greater
emphasis placed on conservation, water quality, and environmental needs in future plans.

3.3  Differences of Opinion — Achieving Balance

In order to understand regional differences and local concerns, stakeholders were asked about
differences of opinion between interest groups and between regions. As expected, the
differences varied with the different regions, but generally environmental interest groups
expressed concerns that environmental needs were not adequately addressed. There were
specific differences that were reported in several regions, which include:

*  Water conservation versus additional water supply development

* Impacts of strategies on instream flow and flows to bays and estuaries

* Designation of unique stream segments

* Rural versus urban needs

» Lake levels for aesthetic and recreational purposes

The issue of conservation versus development was mentioned most by stakeholders from
Regions C, and D, and also by statewide respondents and other regions with large urban areas.
Agricultural conservation was also a concern in Regions A and O. Differences of opinion
regarding instream and bay and estuary flows were reported most by stakeholders in Regions
H, L, K, and M. These regions all have coastal basins along the Gulf of Mexico. The
difference of opinion on unique stream segments was seen in almost all regions. Several
stakeholders noted that Region H was the only SB1 region that designated unique streams,
and was also the only group that developed goals for flows to bays and estuaries.

The issue of rural versus urban water needs centered on the concern that urban development
will take water away from rural areas, either through reallocation of water rights or large
transfer projects (such as the Alcoa pipeline to San Antonio). This issue was seen most in
comments from stakeholders in far West Texas and in regions with a large agricultural
economy. Stakeholders from Regions K and L noted the cooperative efforts between rice
farmers and San Antonio to meet both needs.
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Stakeholders from urban regions (Regions C, H, and K) and regions with numerous
recreational lakes (east Texas) identified fluctuating lake levels as an issue between property
owners and water suppliers. Several stated that while consideration was given to landowners
and local businesses, the Regional Water Planning Groups recognized that the reservoirs were
built for water supply and water supply has a priority.

Most stakeholders recognized that conflicts between regions were generally resolved during
the planning process. In some regions, particularly Regions D, K and L, stakeholders stated
that there are significant differences within the region as expressed through public comment
against some of the recommended strategies.

With regard to achieving balance between natural resource preservation and water supply,
approximately 74 percent of the respondents said that balance can be achieved or must be
achieved. About 18 percent were not sure if balance can be achieved, and only three
respondents said that balance cannot be achieved. Most recognized that balance could be
achieved through compromise. The respondents who said balance could not be achieved were
from regions where there are limited resources.

Nearly 80 percent of the stakeholders said that additional water supply would be needed in
their regions. Most of these respondents also recognized the importance of water conservation
in addition to supply development. Those that said no additional supply is needed were
generally from regions with ample supplies to meet their needs. Only three statewide
stakeholders said that no additional water supply development is needed in Texas. All three
represented environmental interests.

When asked about the priorities of water supply versus natural resource preservation, most
stakeholders recognized the need to meet human consumptive needs but also recognized the
importance of natural resources preservation. Approximately 58 percent said both needs are
important, 25 percent said water supply has priority, 15 percent were non-committal, and 2
percent said natural resources have priority. Several stakeholders identified specific priorities.
Others stated that such priorities would need to be examined on a case-by-case basis.

34 Existing Corps Projects

The Corps operates numerous existing projects in Texas, including 30 major reservoirs and
other land holdings. Many of the reservoirs are used for water supply. Most stakeholders
recognize the relationship between these existing projects and recommended water strategies.
Some expanded their responses to include potential strategies that may not have been
recommended in the SB1 plans but could involve an existing Corps project. Specific
strategies and Corps projects mentioned include:

* Reallocation of flood storage (Lakes Kemp, Wright Patman, Texoma, Sam Rayburn,

and Whitney)

» Saltwater barriers (Lower Neches, Wallisville)

* Chloride Control Project (Red River Basin)

* System operations of Corps reservoirs for water supply (Sulphur Basin)
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* Brush control and land management in watersheds of Corps projects
* Project modifications (B.A. Steinhagen)

There was much support to modify the operation of Corps reservoirs to increase water supply,
including potential reallocation of flood storage on a permanent or seasonal basis. This
support included both water development (river authorities, water districts and municipalities)
and environmental interests.

3.5 Future Direction and Potential Corps Role

Potential future roles and direction for the Corps in Texas were examined for three main
areas: water supply development; natural resource conservation; and overall watershed
management. Most respondents identified technical assistance, permitting and funding as
potential Corps roles in these areas. Only seven stakeholders envisioned the Corps in a
construction role for major reservoirs. Over 20 percent of the stakeholders envisioned little to
no role for the Corps in these areas, with the exception of their current permitting role.
Approximately 75 percent of the stakeholders supported Corps involvement in water supply
through planning and/or financial assistance. Several acknowledged the Corps’ current role in
natural resource preservation through the ecosystem restoration programs. Watershed
management was the area most often identified for little to no Corps role or only an advisory
role. Many of the respondents advocated local input and direction. A suggestion that was
repeated in many interviews was for the Corps to work together with other federal and
agencies in programs that are already established, especially in the rural communities.
Numerous stakeholders also recommended increased support by the Corps to better facilitate
permitting of development projects. Stakeholders from regions that border other states or
countries suggested there might be a Corps role in interstate or international water projects.

A brief synopsis of project types identified for potential Corps participation in the different
areas is presented below.

Water Supply Development:
* Assistance to rural communities (both technical and financial assistance)
* Large-scale transmission projects (includes inter-region and interstate)
* Desalination projects (including chloride control projects)
*  Water quality issues (e.g., planning and evaluation for feed lot developments)
* Reservoir system operation studies
* Reallocation and sedimentation studies
* Planning guidance to Regional Water Planning Groups
* Recharge enhancement structures
* Reuse through created wetland treatment
» Saltwater barrier on the Brazos River
* Dredge existing reservoirs (Falcon Reservoir)
* Agricultural conservation
* Emergency response during drought (e.g., City of Throckmorton)
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Natural Resource Conservation:
* Brush control (statewide interest)
* Land management
* Education programs on a local, state, and national level
* Mitigation of brine discharges (associated with desalination projects)
* Assist with greenbelts and recreational components of new reservoirs
* Urban ecosystem restoration projects
* Aquatic weed control
* Playa lake protection
* Maintenance and restoration of border rivers (Rio Grande)

Watershed Management:
* Region-wide evaluations
0 Effects of wastewater reuse on downstream users
0 Changes in watershed runoff patterns and effects on reservoir yields
0 Conjunctive groundwater and surface water evaluations
* Water quality
* Assistance with updating Federal Emergency Management Agency floodplain maps

While the majority of the stakeholders supported Corps funding assistance in water supply
when asked about potential Corps roles, most were not familiar enough with state and federal
legislation to identify legal constraints. Many responded that they were not aware of any
constraints at the state level. Those that did identify constraints recognized that under current
policies the Corps does not provide funding for water supply purposes. Several stakeholders
stated that water supply should become a primary mission for the Corps with federal financial
support. Others stated that there might be political constraints that may preclude Corps
involvement, such as desire to maintain the Corps’ current role or other agendas of federal or
state agencies. Stakeholders from border regions also noted interstate and international
agreements that may limit water supply development and/or Corps participation. Several of
the respondents who did not envision any expanded role for the Corps in water supply
development supported the existing legal constraints.

3.6 Other Comments/Issues

As the Corps’ roles and future direction were examined, numerous concerns with the current
and/or perceived roles were expressed. Those mentioned included:

* Timely development and implementation of projects. There is a perception that
federally assisted projects cannot be completed as quickly as locally developed
projects.

* Long permitting process. The permitting process can cause long delays and does not
promote inter-agency cooperation to expedite the review and approval. (An example
given was the chloride control project on the Wichita River.)
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* Inattention to regional differences. There is concern with some stakeholders that the
Corps will apply a single approach to water supply across the state or country and
move away from the locally developed regional plans.

* Impede local jurisdictions from developing locally viable projects. There is concern
that the cost-benefit analysis requirements by the Corps may eliminate small locally
viable projects.

* Mandating federal mitigation with no regard to an overall state plan. This is a concern
for both the Corps and the state of Texas. The State needs to adequately define
“natural resource preservation” and collect sufficient data to develop an overall plan
for mitigation and a hierarchy of needs.

* Water quality of Corps projects. Multi-objective management requirements are a
concern for water quality of reservoirs that are used for water supply. Stakeholders
suggested that the Corps re-examine the protection of water quality in light of
recreational activities, such as boating, etc. Another concern was that current
operations of Corps reservoirs (Lake Wright Patman) for flood control might degrade
water quality for water supply. One stakeholder questioned the practice of using
chemicals for aquatic weed control.

If water supply becomes a primary mission for the Corps and the Corps actively participates
in water supply projects in Texas, the stakeholders identified several areas the Corps should
consider:

* Demonstrate a willingness to work with local and state entities, and accept local input
and direction. Most stakeholders strongly feel that water supply development in Texas
should work within the framework of the State Plan.

* Streamline the planning and permitting process to better facilitate timely completion
of projects. This was suggested most by stakeholders involved in development
projects.

* Better educate themselves about water supply. This includes the technical, economic
and political arenas.

* Maintain a separation between development of water supply projects and permitting
such projects to minimize potential conflicts of interests. Several environmental and
public interests believe that the Corps’ current permitting role provides for a check and
balance between natural resource conservation and water supply development.

3.7 Summary of Interviews

All of the regional planning areas and statewide interests were well represented during the
interview process, and several interest groups were included within each region. The water
providers and environmental interests were the larger groups represented, followed by water
consumers and municipalities. Most stakeholders who were involved in the planning process
supported the local approach to water planning. They recognized that there are some
uncertainties and issues that still need to be resolved but felt that many of these issues will be
addressed in future planning efforts.
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Stakeholders reported differences of opinion between special interest groups and the Regional
Water Planning Groups that were identified during or near the end of the regional planning
process. The three most frequently identified differences centered on water conservation,
environmental flow needs, and unique stream segments. Most stakeholders said that
differences between regions were resolved during the planning process. Nearly three-fourths
of the stakeholders said that the balance of water between supply needs and natural resources
can or must be achieved. However, there were differences between stakeholders in whether
the regional plans achieved such a balance.

According to the stakeholders, water supply development will be needed in most regions in
Texas. Rural communities (statewide) were identified as areas with the greatest need for
financial and technical assistance. Stakeholders from urban areas identified potential financial
need for large-scale projects, such as large transmission pipelines or reservoir projects.
Desalination and brush control were two project types most often mentioned for Corps
assistance. Many stakeholders recognized the Corps’ current role in water supply
development through its permitting function and expressed a desire to include the Corps in the
regional planning process in an advisory role.

Many stakeholders expressed a desire for Corps financial assistance in water supply, and
various stakeholders acknowledged the legal and political constraints under the Corps’ current
authorizations. Several respondents supported changing water supply to a primary mission for
the Corps, but most stakeholders were not familiar enough with Corps authorities or existing
legislation to identify constraints.

In conclusion, the majority of the stakeholders would welcome Corps participation in water
supply through financial and/or technical assistance, provided projects were locally or state
directed and could be completed in a timely manner. Many would welcome Corps
involvement in the regional planning process, even if limited to an advisory role about
permitting issues.
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4.0 Assessment of Concerns, Needs and Opportunities

This section summarizes the assessment of regional concerns and needs, and identifies
opportunities for federal assistance to help meet these needs. Projects with a potential federal
interest were developed from strategies recommended or reviewed in the regional water plans,
the identification of possible Corps roles during the stakeholder interview process, and on-
going Corps projects. The potential projects are described and grouped by the following
categories:

* Modification of an existing Corps project,
* Modification of proposed SB1 strategy for existing federal purpose, and
* New projects (for existing or modified federal purpose).

Since the focus of the study is an evaluation of the existing and future Corps role in water
supply in Texas, most of the projects have a water supply component. Each of the potential
projects was evaluated for need, possible sponsor, federal role, and environmental, economic
and real estate considerations. federal role was considered in light of existing authorities and
policies of the Corps. The Corps’ current primary water resources missions include flood
damage reduction, navigation and ecosystem restoration. The Corps is authorized to
participate in water supply projects, but existing policy constraints limit their role unless
water supply is a component of a multipurpose project. Under current policies, the Corps
generally does not participate in single purpose water supply projects. For previously
constructed projects having flood damage reduction or navigation purposes, the Corps can
conduct single purpose water supply modifications. The Corps may also conduct reimbursable
single purpose water supply studies for non-federal interests.

Opportunities through other venues, such as an existing federal interest regarding
international water or other federal agencies, were also reviewed. For projects with
stakeholder interest but no existing authority or policy constraints, the limiting factors were
identified. For most of these projects, the primary constraints were budgetary policy regarding
single-purpose water supply projects and the lack of a cost sharing policy for water supply. A
discussion of Corps authorities and opportunities for participation by project type is presented
in the following subsections. Summary matrices of the evaluation of potential projects are
included in Appendix D.

4.1 Regional Needs and Opportunities for Federal Assistance

Water supply needs vary considerably across the State and sometimes within a region.
According to the SB1 water plans the total projected water demand in Texas is expected to
increase 18 percent, from nearly 17 million acre-feet per year in 2000 to 20 million acre-feet
per year in 2050. By 2050, almost 900 cities and other water users will need to either reduce
projected demands or develop additional sources of water. As shown on Figure 4-1, Texas has
a projected water supply need of over 2 million acre-feet per year, of which most is attributed
to agricultural use. By 2050 the State’s needs increase to over 7.5 million acre-feet per year,
and are more evenly distributed by major use categories. Some of the increase in needs shown
for municipal and industrial use is due to contract expirations and unconnected supplies.
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However, a significant portion of these needs is directly attributed to the projected increase in
population and associated economic growth.

Figure 4-1
Projected Water Needs by Use Type

Year 2000 Year 2050
Agricultural 31\1/[2ug(1)<(:)1p?/1 Agricultural Municipal
(1,941,000 afly) (312,000 afly) Industrial (2,798,000 afly) (3,038,000 affy)

(145,000 afly)

Industrial
(1,676,000 afly)

Total =2.4 M afly Total =7.4 M afly

Note: Over 1 million af/y of municipal and industrial need is
attributed to contract expiration or unconnected supplies.

The general consensus of the regional water plans and stakeholders is that additional water
supplies will need to be developed in Texas to meet the State’s growing demands. The type of
water supply and the opportunities for federal involvement vary across the State. Groundwater
heavily dominates the water supply in West Texas, excluding counties along the Rio Grande,
whereas surface water is predominantly used in central and northeast Texas and along the
Gulf coast. The primary water supply needs also vary across the regions. In West Texas,
water supply to meet agricultural needs is a primary concern, while in East Texas
development of infrastructure to move water from existing supply to areas with needs is the
main concern. A summary by region of the main concerns identified during the SB1 process
and the type of project to meet identified needs that might include a federal interest is shown
in Table 4-1. The opportunities for Corps involvement are the greatest in areas that use
surface water and have an identifiable local sponsor. There are fewer opportunities for Corps
involvement in the High Plains and the Panhandle, where groundwater and agriculture needs
dominate the area. Federal assistance through the U.S. Department of Agriculture (USDA)
and Natural Resources Conservation Services (NRCS) is available to these rural and
agricultural regions, and the Corps could assist these agencies in these efforts.
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Table 4-1

Main Regional Concerns

Region Main Concern Potential Project Type
A Agricultural Water Supply Agricultural Conservation
B Water Quality Chloride Control, Desalination
C Municipal Water Supply Multipurpose Reservoirs, Reallocation
D Rural Communities/ Infrastructure Pipelines
E Municipal and Agricultural Water Desalination
Supply
F Agricultural Water Supply Brush Control, Agricultural Conservation
G Municipal Water Supply and Rural Multipurpose Reservoirs, Reallocation
Communities
H Municipal Water Supply Multipurpose Reservoirs
I Rural Communities/ Infrastructure Pipelines
J Municipal Water Supply Watershed Studies
K Small Municipalities and Agricultural Agricultural Conservation
Water Supply
L Municipal and Agricultural Water Recharge Enhancement, Agricultural
Supply Conservation, Pipelines
M Competition for Rio Grande for Aquatic Weed Control, Irrigation Canal
Municipal and Agricultural supply Improvements, Desalination
N Limited Groundwater supply and Pipelines
Infrastructure
o Agricultural Water Supply Agricultural Conservation
P Agricultural Water Supply Agricultural Conservation

4.2 Modification of Existing Corps Projects

A project modification is a change in the operation, physical features, real estate interest or
purpose of a completed project. Under current legislation, some project modifications require
Congressional authorization. Congressional authorization is not required for projects to
correct a design or construction deficiency for the original project purpose, or certain
modifications specified under the Operations and Maintenance Authority, Navigation
Authority and Continuing Authority of the Chief of Engineers. Under the Operations and
Maintenance Authority, the Corps can modify the operation and/or structure of a project for
dam safety, recreation, fish and wildlife enhancements, or to facilitate changes in water use
and/or water quality, provided these changes do not significantly affect lake levels or other
project purposes. Modifications to existing projects in Texas that could potentially enhance
water supply include reallocation of reservoir storage, operational changes (including system
operations), and brush control within existing project watersheds.

4.2.1 Reallocation Studies:
Minor reallocation of water in Corps reservoirs for water supply can be authorized under the

Operations and Maintenance Authority, Water Supply Act of 1958, Public Law 88 —140,
and/or Section 932 of the Water Resources Development Act (WRDA) of 1986. Reallocations
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that exceed the lesser of 15 percent of the total storage or 50,000 acre-feet require
Congressional approval. Based on the findings of the reallocation study, compensation to
other users may be warranted.

Reallocation studies are performed in two phases and include an initial Reconnaissance
Report, followed by a more detailed Feasibility Study. Potential impacts of the reallocation,
including flooding, environmental and third party impacts, are evaluated. Recommended
modifications must meet NEPA requirements. After the reallocation has been approved by
USACE Headquarters and/or Congress (as required), a water rights permit or modification is
needed from the TNRCC.

If a reallocation study falls under the Review of Completed Projects Program, which is
authorized under Section 216 of the Flood Damage Reduction Act of 1970 and Sections 103,
105, and 905 of the WRDA (1986), the federal government pays 100 percent of the costs for
the Reconnaissance Report and 50 percent of the cost for the Feasibility Study. Reallocation
studies may also be performed entirely within the Operations and Maintenance appropriations
if Congressional authorization is not required. Costs for the reallocated water under the
current cost sharing policy are borne by the local sponsor at 100 percent reimbursement,
based on the current value of the reallocated storage.

As an interim measure, the Corps has the authority under Section 6 of the 1944 Flood Control
Act (FCA) to provide surplus water or temporary use of available storage from Corps
reservoirs for municipal and industrial uses. This use must not significantly affect authorized
project purposes. Contracts for surplus water are generally limited to 5 years with provisions
for additional 5-year extensions.

Six Corps reservoirs were identified for possible reallocation to increase water supply based
on stakeholder interest, regional needs and available storage for reallocation. These include
Lake Texoma, Lake Kemp, Lake Wright Patman, Lake Whitney, Lake Benbrook and the Sam
Rayburn-B.A. Steinhagen system. Where appropriate, both minor and major reallocations for
these projects were reviewed. Congress has authorized a major reallocation study for Lake
Texoma, and local sponsors have approached the Corps about reallocation or seasonal
modifications at Lakes Kemp, Benbrook and Sam Rayburn-B.A. Steinhagen. Several
stakeholders expressed interest in reallocation of Wright Patman, and reallocation of
hydropower at Lake Whitney was a potential SB1 water management strategy.

Lake Kemp Flood Storage Reallocation, Baylor County, Region B

Lake Kemp is currently used for irrigation and steam electric power, with a small portion used
for municipal supply. The City of Wichita Falls has municipal water rights in the lake and
plans on using up to 24 million gallons per day (MGD) for municipal supply. Sedimentation
in the lake has significantly reduced the project’s yield. As a result, Lake Kemp cannot fully
support all projected future demands for water. To compensate for the loss of reservoir
capacity due to sedimentation, the Wichita County Water Irrigation District (WCWID) #2 and
City of Wichita Falls have requested that a portion of the flood storage be reallocated to water
supply. According to the WCWID #2, during design the Corps allowed for provisions to
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transfer a portion of the flood storage to conservation storage to compensate for siltation, if
there is a need for water supply. A temporary seasonal modification to the water elevation has
been approved. The Tulsa District of the Corps is waiting for the water level in the reservoir
to increase to complete a sedimentation survey. At that time, a full reallocation and yield
study of Lake Kemp could be performed.

The sedimentation in Lake Kemp is estimated to reduce the storage capacity by more than
100,000 acre-feet over the fifty-year planning period. Reallocation of less than 50,000 acre-
feet may provide the additional yield needed to meet the area needs and would not require
Congressional approval. Reallocation of 50,000 acre-feet of storage will increase the elevation
by approximately three feet and inundate about 2,000 acres. The findings of the reallocation
and yield study will determine if a major reallocation is warranted. Local sponsors are the
WCWID #2 and the City of Wichita Falls.

Environmental impacts are expected to be low. There may be increased risk associated with
flooding during extreme rainfall events. However, a seasonal elevation modification should
minimize the potential for such events. The likelihood of this project going forward as a
minor reallocation is high since there was consideration of such reallocation during design
and the potential impacts are low. Completion of the sediment survey and evaluation of the
effect of the chloride control project in the Wichita basin may greatly affect the supply and
demand of this reservoir.

Lake Wright Patman, Sulphur River Basin, Region D

Lake Wright Patman is located on the Sulphur River, approximately seven miles upstream
from the Texas-Arkansas border. The reservoir provides a large amount of flood storage (1.5
million acre-feet) and water supply to Texarkana (permitted for 180,000 acre-feet per year).
Region C is projected to have about 500,000 acre-feet per year deficit by 2050 after all
unconnected supplies are connected. Increasing the conservation pool of the reservoir could
provide an additional amount of water for the Dallas-Fort Worth metroplex. The increase in
the conservation elevation would also improve water quality in the reservoir.

As part of previous legislative authorizations, there were provisions to convert 120,000 acre-
feet of flood storage in Wright Patman to conservation storage upon completion of the Jim
Chapman Lake. This storage conversion would correspond to an increase of the operating rule
curve, ranging from approximately 4.9 feet in November to about 1 foot in June. These
changes would inundate an additional 8,500 acres on a regular basis and less than 2,000 acres
on a seasonal basis. Preliminary analyses indicate these changes could provide over 100,000
acre-feet per year of additional supply to the current permitted amount. Additional
reallocations could be considered to further increase water supply, which could include a
decrease in minimum pool elevation or additional increases in the operating rule curve. Any
additional reallocation over 50,000 acre-feet would require Congressional approval.

The reallocation study would need to address proposed operation of the reservoir and

potential for flooding downstream. Potential concerns include loss of habitat and impact to
wildlife in the areas that would be permanently inundated, potential for increased flooding

Texas Water Allocation Assessment 4-5



downstream, and possible impacts to the White Oak Creek mitigation area. The White Oak
Wildlife Management Area (WMA) was designated for mitigation for the Jim Chapman
(Cooper) Lake and is managed by the Corps. Major reallocations that significantly affect the
White Oak WMA could possibly require the Corps to replace mitigation areas. The increase
in reservoir depth will improve the water quality of the reservoir, and provide increased
aquatic habitat. Further study is needed to assess the potential impacts of reallocation on
surrounding lands and downstream areas.

Reallocation of less than 170,000 acre-feet of storage would not require Congressional
authorization. The potential local sponsors for this project include the North Texas Water
Alliance, which is an alliance of major water providers in the Dallas-Fort Worth area, and the
Sulphur River Basin Authority. It will require a water rights permit amendment, construction
of an intake structure, and pipeline to users.

Lake Texoma Hydropower Reallocation, Region C

Lake Texoma is located in the Red River Basin on the Texas-Oklahoma border. The reservoir
is used for flood damage reduction, water supply and hydropower generation. The reservoir is
permitted to divert up to 145,400 acre-feet per year for use in Texas. Only one-tenth of the
reservoir’s conservation storage is permitted for water supply. Most of the conservation
storage in Lake Texoma is reserved for hydropower.

The North Texas Municipal Water District (NTMWD) has contracted with the Corps to use
water from Lake Texoma in Region C. As part of the recommended strategies in the Region C
SB1 plan, NTMWD may request that a portion of the hydropower storage be reallocated to
water supply. The SB1 plan calls for additional use of 10,000 acre-feet per year from Texoma
to meet needs in Region C. Preliminary analyses indicate that reallocation of all conservation
storage in Texoma to water supply could provide approximately 650,000 acre-feet per year of
additional supply to Texas. Congress has authorized the Corps to convert an additional
150,000 acre-feet of storage from hydropower to water supply in Texas and 150,000 acre-feet
in Oklahoma. This would result in an increase in yield of about 150,000 acre-feet per year for
Texas. Any reallocation beyond that already approved by Congress would require
Congressional approval.

Previous proposals to convert conservation storage from hydropower to municipal use have
been opposed by hydropower generators, recreational users and the state of Oklahoma. Also,
water from Texoma is currently high in dissolved solids, requiring additional treatment or
blending before it can be used for municipal supply. Proposed chloride control projects on the
Red River may reduce the salinity in the lake, making the water more suitable for municipal
use. Current opposition to chloride control on the Red River will most likely delay benefits of
chloride reductions.

Reallocation of the 150,000 acre-feet is an authorized study with the Tulsa District, but it is

currently unfunded. There are several potential local sponsors for this project, including the
Greater Texoma Utility Authority and NTMWD.
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Lake Whitney Reallocation, Region G

Lake Whitney is located on the Brazos River about 38 miles upstream of Waco, Texas. The
reservoir has a total storage capacity of nearly 2 million acre-feet and is used mainly for
hydropower and flood damage reduction. A small amount of storage is designated for water
supply. Approximately 379,000 acre-feet are designated as inactive storage. The potential to
convert inactive and hydropower storage to water supply has been studied in the past and is an
option for additional supply in the Brazos River Basin. The SB1 plan for Region G indicates a
projected shortage of over 150,000 acre-feet per year for municipal and industry supply by
2050. The additional supply generated from this potential reallocation could be utilized
throughout the Brazos Basin. Potential users include entities in Bosque and Johnson Counties
and other Brazos River Authority (BRA) customers.

Based on a study conducted as part of the SB1 Region G plan, reallocation of the hydropower
storage was found to increase the firm yield by 54,500 acre-feet per year. This could
potentially be greater if a system approach is used. BRA is the potential local sponsor for this
project.

The environmental impacts are expected to be low to moderate in the Brazos River
immediately downstream of the lake. Reallocation of all the hydropower storage might
require compensation to the hydropower users, and increased water supply use may cause
lake levels to fluctuate more.

Lake Benbrook Reallocation, Tarrant County, Region C

Lake Benbrook, a flood damage reduction and water supply reservoir in southwestern Tarrant
County, is one of seven major reservoirs used for water supply by the Tarrant Regional Water
District (TRWD). The TRWD provides water to most of Tarrant County and parts of nine
other counties. Lake Benbrook is primarily used by the District as terminal storage for water
pumped from Cedar Creek and Richland-Chambers Reservoirs, which are located
approximately 75 miles southeast of Tarrant County. Water from these two reservoirs is
pumped into Lake Benbrook during the low-demand winter months and repumped to TRWD
customers during the high-demand summer months.

The Corps currently contracts with local water providers for storage from the navigation pool
for water supply. These contracts, while considered an interim measure until the storage is
needed for navigation, may also be considered as a one-time minor reallocation. Any
additional reallocation may require Congressional authorization.

During the stakeholder process, it was suggested to evaluate the potential for seasonal
modifications to Lake Benbrook’s conservation pool. Increasing the conservation elevation by
one foot will increase storage by approximately 5,000 acre-feet and inundate 130 acres.
Reallocating a portion of Lake Benbrook flood storage during the spring and early summer
months would have the following advantages:
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Increased reliability of TRWD's system. Because a large portion of TRWD’s available supply
must be pumped a long distance, a pipeline failure can have a significant impact on the ability
of TRWD to provide water to its customers. Increased terminal storage in Lake Benbrook
would make TRWD’s system less vulnerable to pipeline failures.

Reduced risk of losing terminally stored water. During most years Lake Benbrook receives a
large portion of its annual flow in the late spring and early summer. TRWD typically begins
filling terminal storage in the reservoir in the late fall. Spring inflows that are larger than
expected can cause the loss of all or part of the water that was pumped into terminal storage
by TRWD. A seasonal increase in conservation storage could reduce the risk of losing
terminally stored water.

Increased water available from flood flows. During years when Lake Benbrook receives
appreciable spring flood flows, increased storage of those waters would make more water
available locally for use by TRWD.

Possible impacts of reallocation include the potential for more frequent flooding of
recreational facilities, increased lake levels, and risk of downstream flooding during extreme
precipitation events.

Potential local sponsors include TRWD, the City of Fort Worth, Benbrook Water and Sewer
Authority, the City of Weatherford and other TRWD customers.

Sam Rayburn — B.A. Steinhagen Reallocation and Operation Study

Sam Rayburn Reservoir is located on the Angelina River, approximately 10 miles north of
Jasper, in Jasper County. The reservoir is used for flood damage reduction, hydroelectric
power and water supply. B.A. Steinhagen Lake is located on the Neches River, one-half mile
north of Town Bluff, Texas. B. A. Steinhagen serves as a regulation dam for hydropower
releases from Sam Rayburn Reservoir.

The Lower Neches Valley Authority (LNVA) is the local sponsor for the Sam Rayburn and
B.A. Steinhagen system. At LNVA’s request the Corps releases water from B.A. Steinhagen
Lake to meet its diversion needs and keep the salt-water wedge from moving upstream to the
LNVA pump stations. The Corps has developed an operating rule curve for Sam Rayburn
Reservoir, by which it interprets the limiting amounts that can be released as a function of the
season of the year and amount of storage in the reservoir.

Since this operational policy was developed, the LNVA and the Corps are completing a salt-
water barrier dam on the lower Neches to help protect LNV A’s intake points. The barrier will
also protect existing supplies in Sam Rayburn Reservoir by reducing the required releases for
salt-water control. The Corps is currently conducting a review of the current operation
policies of the Rayburn-Steinhagen system, considering the completion of the salt-water
barrier dam and hydropower requirements.
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The LNVA would also like to investigate the possibility of reallocating flood storage in Sam
Rayburn Reservoir to water supply and possibly at a later time raising the conservation pool
elevation at B.A. Steinhagen. The LNVA is expecting demands for water from Rayburn-
Steinhagen to increase by more than 318,500 acre-feet per year by 2050 (more than double
their current contracts). Most of this increase is attributed to irrigation and manufacturing in
Jefferson County. New demands not previously supplied by LNVA include the City of Lutkin
and power demands in Tyler and Nacogdoches Counties. However, the SB1 analyses do not
project a water supply need for LNV A that cannot be met with existing sources.

There are three separate potential studies associated with the Rayburn-Steinhagen system: 1)
review and modification of the operating policies considering the saltwater barrier; 2)
reallocation of flood storage at Sam Rayburn Reservoir for water supply; and 3) raising the
dam at B.A. Steinhagen to increase terminal storage.

Modification of the operating policies would reduce the required releases for saltwater control
and increase the supplies available for municipal and industrial demands. The reduced
releases may reduce stream flows downstream of the reservoirs and possible impact flows to
Sabine Lake and coastal estuaries. The saltwater barrier should help protect the lower riverine
estuaries.

Reallocation at Sam Rayburn would impact the Angelina National Forest, which surrounds
the reservoir. A one-foot increase in the elevation at Sam Rayburn will increase storage by
approximately 72,000 acre-feet and inundate about 3,000 acres. A minor reallocation of
storage (50,000 acre-feet) will increase the elevation by less than one foot and inundate about
2,000 acres.

Increasing the dam elevation at B.A. Steinhagen will impact developments adjacent to the
lake and may impact the Angelina Neches Scientific Area/ Dam B Wildlife Management
Area. A three-foot increase in the conservation elevation at B.A. Steinhagen will increase
terminal storage by approximately 50,000 acre-feet and inundate approximately 5,000 acres.
The Big Thicket National Preserve is located immediately downstream of Town Bluff dam.

4.2.2 Reservoir Operations

Modifications to the water control plans of Corps projects fall under the Project Authority and
can be funded with O&M appropriations, provided these changes do not significantly affect
the operation of the project for its original purpose. System operation studies may also be
performed under the Review of Completed Projects Program, where the federal government
pays 100 percent of the cost for the Reconnaissance Report and 50 percent of the cost for the
Feasibility Study. The local sponsor would pay for 100 percent of the improvement costs
associated with water supply. If any improvements are associated with flood damage
reductions, water quality improvements or other approved original purposes, the cost sharing
will be at the same percentages as for the original project or as assigned in Section 103 of the
WRDA (1986).
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Reservoir system operations can increase water supply and effectively manage floodwaters
from different watersheds within a river basin. In some cases, floodwaters are moved between
river basins. In the Brazos River Basin, Corps and BRA reservoirs are currently operated as a
system by BRA for water supply. Such operational policies could potentially be applied in
other basins to increase water supply.

Two projects were identified for system operation: Lakes Jim Chapman and Wright Patman in
the Sulphur Basin; and Lakes Hugo, Broken Bow and Pine Creek Lake in Oklahoma. These
projects were identified based on regional needs and potential to increase water supplies.

System Operation of Jim Chapman and Wright Patman
Sulphur River Basin, Region D

The Sulphur River Basin is one of the most prolific in the State for water supply. Average
rainfall is approximately 50 inches per year, resulting in large reservoir yields and potentially
large floods. As a result most of the storage volume of existing reservoirs in the Sulphur River
Basin is designated for flood damage reduction.

Lakes Wright Patman and Jim Chapman are the two existing Corps reservoirs in the Sulphur
Basin. Operating Jim Chapman and Wright Patman as a system could potentially increase
water supply yield and reduce flood risk. The increased yield from system operation could be
used to help meet projected needs in Region C.

Modification of the water control plans for Lakes Jim Chapman and Wright Patman will
affect lake levels at times, but this should be minimal. System operation may improve water
quality in the lakes and actually reduce the potential for flooding. The potential sponsors may
include the Sulphur River Basin Authority, Sulphur River Municipal Water District,
NTMWD, and/or the City of Irving.

The combination of reallocation of storage (sediment and/or flood storage) in Wright Patman,
system operations, and water rights permit modification to utilize the full yield of the
Chapman-Patman system could provide significant water supply and have a high likelihood
for further study.

Oklahoma Reservoirs

One of the strategies to meet water demands in Region C is to purchase and transport water
from southeast Oklahoma to the greater Dallas-Fort Worth area. The North Texas Water
Alliance, which includes North Texas Municipal Water District, City of Irving, Dallas Water
Utilities, Tarrant Regional Water District and Upper Trinity Regional Water District, is
pursuing the possibility of obtaining excess water from the Oklahoma Kiamichi, Little River
and Mountain Fork River Basins. Each of these river basins contains a Corps project, which
would be used to release and regulate flows for diversion. It is proposed that water would be
obtained in two phases. The first phase includes diverting flow below Hugo Lake on the
Kiamichi River. The second phase includes diversions from the Little and Mountain Fork
Rivers.
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The Tulsa District of the Corps is currently working together with the Oklahoma Water
Resources Board in conducting water availability studies in these river basins. Completion of
all three studies is expected in 11 years. Modification of the operation of existing Corps
reservoirs may be required. If the three river basins are ultimately utilized for water supply,
the Corps could operate the respective projects as a system to maximize supply and minimize
potential impacts to stream flow.

Negotiations with the Indian tribes, opposition from Oklahoma residents, and potential
impacts to aquatic and riparian habitats from reduced stream flows are several concerns with
pursuing this strategy. There are some environmental concerns associated with major
transmission lines, but most pipelines can be re-routed to minimize impacts.

4.2.3 Brush Control Studies

Brush management is a recommended general strategy for five regional water plans, and
recommended for further study in several other plans. All regions with an interest in brush
management are located in central and west Texas where there has been increased growth of
brush. A feasibility study of the effects of brush control on water yield was conducted on the
Concho River Basin in 1998. The results of that study indicated that there might be water
supply benefits from brush management. Subsequently, the State authorized further studies on
eight additional watersheds. Two of these watersheds involve a Corps reservoir: Lake Kemp
and O.C. Fisher Reservoir. Studies were also completed in watersheds for Lake Meredith and
Twin Buttes, which are not owned by the Corps but are operated by the Corps for flood
damage reduction.

The results of the feasibility studies indicate increases in stream flows for all basins studied,
with average annual water yield increase per acre treated ranging from 13,000 gallons in the
Canadian Basin to 172,000 gallons in the Medina watershed. These calculations are based on
simulated stream flows for conditions with and without brush. Changes in reservoir yields
during drought of record conditions were not determined. Estimates of increased storage in
local aquifers were also not assessed.

While the feasibility studies on brush control indicate improved stream conditions during
most years, they did not accurately reflect increases in water supply during drought. For some
basins this increase may be substantial, and in others it most likely is negligible. The areas
with the greatest average annual water yield increases include the Edwards (Medina and
Hondo) and Pedernales watersheds. The Wichita watershed (Lake Kemp) demonstrated an
average yield increase of 60,000 gallons per acre treated. The Upper Colorado Basin indicated
an average increase of slightly more than 20,000 gallons per acre treated.

During the interview process, numerous stakeholders identified brush management as a
potential Corps role. This was viewed in light of natural resource preservation through the
Corps’ current authority of ecosystem restoration and potentially for increase in water supply.
Brush management, when implemented effectively, can improve rangelands, decrease erosion
and improve natural riparian areas near streams and springs. Brush management in watersheds
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with naturally occurring salt seeps and springs can increase runoff during normal rainfall
conditions and improve water quality of the receiving stream and downstream reservoir. The
Corps could further evaluate the benefits of brush control from both a preservation and water
supply perspective. Brush control in watersheds of existing Corps projects could be
authorized under the Review of Completed Projects Program (Section 216 of the FCA of
1970), Section 1135 of the WRDA of 1986 and/or Section 206 of the WRDA of 1996.

Under Section 1135 of the WRDA of 1986, amended, the Corps has a continuing authority to
modify the structures and operations of Corps projects to improve the environment and
ecosystem functions at any site that has been affected by a Corps project, provided such
measures do not conflict with authorized project purposes. The federal share limit per project
is $5 million. The non-federal sponsor is responsible for 25 percent of the total project
modification costs, including study costs, and 100 percent of the operation and maintenance
costs.

Section 216 provides a general authority to review projects when there has been a change in
environmental conditions (e.g., invasion of brush and reduced inflows). Federal interests
sponsor 100 percent of the costs for the Reconnaissance Report and 50 percent of the costs for
the Feasibility Study. Improvement costs are allocated in accordance with the project
authority and existing policies. Under current policy, costs associated with water supply
benefits would be funded 100 percent by the non-federal sponsor.

Brush control could also be authorized as a stand-alone project under Section 206 of the
WRDA of 1996. This authority is applicable to existing Corps projects and watersheds not
associated with an existing federal project. Section 206 allows the Corps to carry out aquatic
ecosystem restoration and protection projects if the project will improve environmental
quality, is in the public interest, and is cost effective. Non-federal sponsors must provide 35
percent of the initial costs and 100 percent of the maintenance costs. There is a $5 million
limit per project and $25 million per year for the national program.

The following sections discuss potential brush control projects for watersheds with an existing
Corps project (as a potential modification to an existing project). Section 4.4.3 discusses
opportunities for brush control projects in watersheds without a federal project.

Brush Control in Lake Kemp Watershed, Wichita River Basin, Region B

The watershed above Lake Kemp contains over 1.3 million acres and covers parts of eight
counties in the Rolling Plains region of the State. Based on historical average rainfall and
runoff, it is estimated that 64 percent of the water is lost to evapotranspiration. Brush control
in the Lake Kemp watershed is expected to increase the average overall water yield by 27
percent, as measured by streamflows.

The proposed brush control program for Lake Kemp excludes a portion of the watershed
upstream of the existing and proposed Chloride Control Project. This is to reduce inflows
from highly saline areas and prevent increased costs associated with larger diversions. The
costs of the program are estimated at approximately $58 million, or $70 per acre of removed
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brush. There are state funds available for brush control and the Texas State Soil and Water
Conservation Board (TSSWCB) has been designated as the administrator of the program.
Landowners are expected to contribute approximately 25 percent of the cost. The local
sponsors for this project may include the Red River Authority, TSSWCB, WCWID #2, and/or
the city of Wichita Falls.

The potential concerns include increasing sedimentation from the highly erosive soils if
sufficient grass cover is not established, impacts to water quality from herbicide treatments,
and potential impacts to wildlife habitats. There are nine federally listed endangered or
threatened species known to be present across Region B. It is unknown which species are
present in the Lake Kemp watershed and what impacts brush management may have on these
species, if present. If adequate grass cover is established and brush removal is limited, wildlife
and riparian habitats may actually improve.

Brush Control in the O.C. Fisher Watershed, Region F

The O.C. Fisher Reservoir is located in the North Concho River Basin. This basin was
selected for initial pilot studies for brush control in the late 1990s. As a result, on-going brush
management has cleared several thousands of acres and the State has approved contracts for
treatment of nearly 185,000 acres (as of December 2000). The total area requested for
treatment is approximately 450,000 acres.

The results of the program through year 2000 have been inconclusive due to the relatively low
number of acres treated and drought conditions. The observed increase in stream flows during
the dormant season (winter) is an indication of the potential benefits of brush management.
“The UCRA [Upper Colorado River Authority] investigators believe that brush removal will
result in a return to perennial stream flows and eliminate channel losses from the watershed
yield potential” (UCRA, 2001).

The brush control program in the North Concho watershed is administered by the TSSWCB
and monitored by the UCRA. The State is currently supporting approximately 73 percent of
the cost with landowners contributing the remaining 27 percent. The Corps is currently
examining the feasibility of Aquatic Habitat Restoration under the Section 1135 Authority.

The potential concerns include increased erosion from mechanical removal, impacts to water
quality from herbicide treatments, and potential impacts to wildlife habitats. There are six
federally listed endangered or threatened species identified by Texas Parks and Wildlife
(TPWD) as potentially present in Tom Green County. It is unknown what impacts brush
management may have on these species, if present. If adequate grass cover is established and
perennial stream flows are re-established, wildlife and riparian habitats may improve.

4.3 Modification of Proposed SB1 Strategies for Federal Purpose

Recommended SB1 strategies were reviewed for potential modification to include a federal
purpose as defined by current legislation. For most strategies this meant assessing the
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potential for inclusion of flood damage reduction, navigation or ecosystem restoration. Other
federal interests through interstate or international agreements, water quality, and federal
regulations (e.g., Endangered Species Act) were also examined.

4.3.1 Modification of Proposed Reservoir Projects for Multipurpose Use

Nine new major reservoirs were recommended in the SB1 regional water plans were reviewed
for possible Corps involvement. Of these, four have been studied for multipurpose use or
could be modified for multipurpose use and one has other potential federal interests. SB1
recommended reservoirs that were not considered for federal assistance include Allens Creek,
Prairie Creek, Little River and Lake Eastex. The potential for flood damage reduction or
ecosystem restoration was estimated as low for these reservoirs and there was little to no
interest from the potential sponsors in Corps involvement. A listing of the five other
reservoirs with potential for federal interest and potential modifications is shown in Table 4-2.

Table 4-2
SB1 Proposed Reservoirs with Potential for Federal Role

Reservoir Location Need Local Sponsor Modification
Marvin Nichols I | Region D Region C | Sulphur River Flood damage reduction,
Basin Authority Ecosystem restoration
Bois d’Arc Region C Region C | NTMWD Flood damage reduction,
watershed Ecosystem restoration
Millican Region G Regions BRA, City of Flood damage reduction,
G,H Houston Recreation, Hydropower
Bedias Region H Region H | SJRA, TRA Flood damage reduction
Brownsville Region M Region M | Brownsville None (Corps role: natural
Public Utility resource protection,
Board international water)

The Corps may participate in multipurpose reservoir projects under their existing flood
damage reduction, ecosystem restoration and water supply authorities. Under current policies,
limits are placed on the percent of municipal and industrial (M&I) water that can be included
in a new multipurpose reservoir. If the project has separable storage for flood damage
reduction, navigation or agricultural water supply, then the benefits associated with M&I
water may not exceed 90 percent of the total project benefits. This percentage decreases to 80
percent if there is no dedicated storage for flood damage reduction, navigation or agricultural
water. Recreation and hydropower can be included in multipurpose projects, but cannot be
single-purpose projects. The Corps has authority to participate in these activities under the
following acts:
* Flood damage reduction, Structural— Sections 1 and 3 of 1936 FCA, Section 2 of 1941
FCA, Section 103 of WRDA 1986, and Section 202(a) of WRDA 1996.
* Ecosystem Restoration — F&WL Coordination Act of 1958, Federal Water Project
Recreation Act of 1965, NEPA (1969), Coastal Zone Management Act of 1972, Clean
Water Act of 1972, Marine Protection, Research, and Sanctuaries Act of 1972,
Endangered Species Act of 1973, WRDAs 1986, 1990, 1992, and 1996, Coastal
Wetlands Planning, Protection, and Restoration Act of 1990, Executive Order 11990,
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“The Protection of Wetlands,” Executive Order 11991, “Relating to Protection and
Enhancement of Environmental Quality”.

* Recreation — Section 4 of the 1944 FCA (amended), Federal Project Recreation Act of
1965 (amended), Section 103(c, 4) of the WRDA (1986), and Section 2804 of Public
Law 102 — 575.

*  Water Supply — Water Supply Act of 1958, Public Law 88-140, and Section 932 of the
WRDA of 1986.

The cost sharing agreements for flood damage reduction projects may vary with the local
sponsor and the ability to pay. Generally, the non-federal interest must provide all land,
easements, right-of-ways, disposal/borrow areas, and a minimum cash contribution of five
percent of the total project cost. The total non-federal share should be a minimum of 35
percent of the total project cost, with a maximum of 50 percent. Under the ecosystem
restoration authority, the non-federal sponsor is responsible for 35 percent of the portion of
the project attributed to benefits from ecosystem restoration. Non-cash contributions, such as
land, easements, etc., can be credited to the sponsor’s 35 percent share. For recreational
improvements there is typically a 50/50 cost share agreement, but projects must be under the
operation of the Corps. Costs associated with water supply are 100 percent the responsibility
of the local sponsor, but there has been some local sponsor interest in changing the cost
sharing arrangements to be similar to other project purposes.

Marvin Nichols, Regions C and D

Marvin Nichols Reservoir is a SB1 recommended strategy and is located on the Sulphur River
in Red River, Franklin, Titus, and Morris Counties. Water from this strategy would be
available to several local communities as well as Dallas Water Utilities, Tarrant Regional
Water District, North Texas Municipal Water District, City of Irving, and Upper Trinity
Regional Water District. Cooperative operation between Marvin Nichols and Wright Patman
Lake could increase the total yield available from the Sulphur Basin, provide more versatile
flood damage reduction options, and improve water quality in the reservoirs. Based on
demand projections, Marvin Nichols will be needed by 2030.

Reallocation of a portion of flood damage reduction storage from Wright Patman Lake to
Marvin Nichols in exchange for increased water supply storage in Wright Patman Lake is a
possible modification to the recommended strategy. Wright Patman Lake is a Corps
reservoir. An increase in water conservation elevation at Wright Patman may also improve
water quality in this lake. The Sulphur River Basin Authority (SRBA) is the local sponsor for
the development of Marvin Nichols. At a minimum, the Corps and SRBA would be involved
in the cooperative operation between Marvin Nichols and Wright Patman.

There are potential opportunities for Corps participation in the modification of Marvin
Nichols under their existing flood damage reduction authority and Section 1135 of the WRDA

of 1986 for improved water quality associated with Wright Patman.

Potential concerns include those typical with new reservoir construction at the Marvin
Nichols site, including loss of bottomland hardwoods, loss of riparian and wildlife habitats,
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and potential impacts to riverine aquatic life. There are similar concerns for the areas
impacted around Wright Patman if a substantial amount of flood storage is converted to water
supply. However, there may be fewer impacts associated with a cooperative operation of
Marvin Nichols and Wright Patman than if Marvin Nichols was constructed solely for water
supply. Further study is needed to determine the total acres impacted under each scenario. The
permitting and approval for an interbasin transfer are also required.

The likelihood of Corps participation in this project through the addition of flood damage
reduction is low. If constructed, the local sponsors would like to provide development near
the reservoir, which is restricted if the reservoir’s purpose includes flood damage reduction. If
the Corps’ policies were modified to support Corps participation in projects for water supply
as a primary purpose, the opportunities for Corps involvement would increase.

Bois d’Arc Creek Watershed, Region C

Lower Bois d’Arc Creek Lake is a SB1 recommended strategy and is located on Bois d’Arc
Creek in Fannin County. North Texas Municipal Water District (NTMWD) has previously
studied this supply source. NTMWD would use 80 percent of the reservoir’s yield leaving 20
percent for local use. Lower Bois d’Arc Creek Lake is needed by 2020 to meet needs
identified for NTMWD.

Several stakeholders mentioned the addition of flood damage reduction storage to Lower Bois
d’Arc Creek Lake as a possible modification to the recommended strategy, but the benefits of
flood damage reduction would be small since the proposed dam is located just upstream of the
Red River.

The potential local sponsor is NTMWD. Construction of the reservoir at the lower Bois
d’Arc site would inundate 16,400 acres of land. Caddo National Grasslands area is located
downstream of the site. An easement through the Grasslands may be required for the
discharge into Bois d’Arc Creek. It may be possible to develop a prairie wetland with the
construction of the reservoir but the development of the wetland is not expected to increase
water supply.

Upper Bois d’Arc Creek Reservoir is a SB1 alternative strategy after 2030 for Fannin County.
The Upper Bois d’Arc site is upstream of the City of Bonham and would be used primarily for
flood damage reduction. The Tulsa District of the Corps is currently studying this site for
multipurpose use. Development of this reservoir would produce 26,904 acre-feet per year of
water with a capital cost of $89.7 million. Environmental impacts are moderate. The potential
local sponsor is the City of Bonham.

Millican Reservoir, Regions G and H
The Corps has studied the Millican Reservoir since the mid 1940s for multipurpose use. The
latest studies, conducted in the 1980s, recommended two sites for the dam: Bundic and

Panther Creek. Completion of advanced engineering and design was halted in 1985 due to the
presence of lignite deposits and the lack of immediate need for the water supply. The BRA,
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the local sponsor, recently requested a general reevaluation of the project given the potential
for changed conditions, including increased population and need for water supply. This
reevaluation would address flood damage reduction, environmental restoration and protection,
water quality, water supply, and other allied purposes.

The Region G plan recommended the Millican Reservoir, Bundic Site, as a water
management strategy for BRA. The Bundic Site is located on the Navasota River upstream of
the Panther Creek Site. This site was chosen over the Panther Creek site because it had fewer
environmental impacts and was more economical. The proposed reservoir would have
228,000 acre-feet of capacity, with a conservation pool area of 15,400 acres. The Bundic Site
would supply 73,800 acre-feet per year of water to the BRA. Project cost is estimated to be
$552.4 million (1999 dollars). Environmental impacts are moderate to high. According to the
Corps study results, this reservoir would be constructed for water supply and recreation
purposes.

As a SBI alternative strategy, Millican Reservoir, Panther Creek Dam Site, was mentioned in
the stakeholder interviews for possible Corps involvement due to the inclusion of flood
damage reduction. The Panther Creek Site is located on the Navasota River in the Brazos
River Basin east of Bryan-College Station at Highway 30 in Brazos, Grimes, Robertson and
Leon Counties. The Panther Creek Site project would supply 235,200 acre-feet per year of
water to the BRA. Project cost is estimated to be $1,237.3 million (1999 dollars), and 47,550
acres of land will be impacted by this project. Environmental impacts are high due to the
inundation of the Yegua Lignite, Kurten oil and gas field, and wetland areas.

Bedias Reservoir, Region H

The proposed Bedias Reservoir is located on Bedias and Caney Creeks in the Trinity Basin in
Madison County about 3.5 miles west of the Highway 75 crossing. The conservation storage
is approximately 181,000 acre-feet at an elevation of 230.0 feet msl, which would inundate
approximately 13,000 acres. This project is currently included within the Trinity River
Authority (TRA) Trinity River Master Plan.

Bedias Reservoir is a SB1 recommended strategy to meet needs beginning in 2030. The
proposed Bedias Reservoir would provide 15,700 acre-feet per year to TRA, and 75,000 acre-
feet per year to the San Jacinto River Authority (SJRA). Bedias Reservoir will serve as a
municipal water supply and provide flood damage reduction. Project cost is estimated to be
$132 million (in 1999 dollars). Environmental impacts are moderately high to high because
some endangered species have been identified on site, and about 7,328 acres of bottomland
hardwoods will be impacted.

The local sponsors would be SJIRA and/or TRA. SJIRA needs 19,222 acre-feet of water in
2030, increasing to 74,602 acre-feet of water in 2050. TRA shows no shortages during the
planning cycle, but the reservoir would be used to meet local needs and increase the reliability
of their supplies.

Texas Water Allocation Assessment 4-17



Brownsville Weir, Region M

The Brownsville Weir and Reservoir is a project proposed by the Brownsville Public Utilities
Board (BPUB) to capture “excess” flows of United States waters in the Rio Grande that
would otherwise discharge to the Gulf of Mexico. The weir would be located about eight
miles downstream of the Gateway Bridge at Brownsville. Under normal operating conditions,
the reservoir would have a surface area of 600 acres and extend 42 miles upstream of the
proposed weir. This project will provide the BUPB their permitted amount of 40,000 acre-feet
per year of excess flows approximately 70 percent of the time. The estimated firm yield of the
project is 20,640 acre-feet per year.

Construction of the weir would involve the IBWC since it is located on international waters.
The project has numerous environmental concerns regarding instream flows, potential
encroachment of salt water in the lower reaches of the Rio Grande, impacts to aquatic and
riparian habitats due to changes in stream flows and salinity levels, and increased risk of
flooding. The water rights permit has several provisions that address some of these concerns.
The BUPB is currently discussing potential impacts and appropriate mitigation measures with
the USFWS, Corps and other agencies.

The Corps is currently involved in this project through its Section 404/Section 10 permitting
role. Due to the federal nature of the project and international waters, the Corps could
potentially become involved with construction of the project and/or further evaluations of
potential flooding, environmental impacts, and/or mitigation. The Corps could assist in
developing operating policies to minimize impacts to the downstream ecosystems.

The Corps would need to work together with the IBWC on the Brownsville Weir project. The
BPUB would be the local sponsor.

4.3.2 Modification of Projects for Water Quality

Modification of projects for water quality can fall under the Operations and Maintenance
Authority, Ecosystem Restoration Authority, or special authorization. Modifications could
include structural elements or changes in operating policies, such as reservoir releases, to
improve water quality.

Chloride Control Facilities

The study and implementation of chloride control facilities has been a Corps role in Texas for
more than 50 years. The Corps is actively involved in chloride control studies and projects in
the Red River basin under special authorization from Congress. A portion of the project in the
Wichita Basin has been constructed and is operational. Completion of the Wichita project is
pending additional study.
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Chloride Control in Upper Brazos River Basin

The primary sources of salts in the Brazos River basin are in the watersheds of the Salt and
Double Mountain Forks of the Brazos River. According to previous reports, a substantial part
of the salt loading is contributed by Croton Creek and Salt Croton Creek, which contain many
salt seeps and springs (Region G plan, Volume II, 5A.8). Control of these chloride inputs
would improve water quality in Possum Kingdom Lake, Lake Granbury, and Lake Whitney.

Numerous studies have been conducted on controlling naturally occurring salts in the Upper
Brazos River Basin. The most recent study was a grant to Stonewall County in 1998 to assess
the feasibility of conveying removed brine to the Brine Utilization and Management
Complex, where it would be converted to useable salt products. The Corps has also studied
chloride control in the Brazos Basin, with a published report in 1973.

Chloride control in the upper Brazos would reduce treatment costs for municipal supplies
from Possum Kingdom, Lake Granbury, and Lake Whitney. In light of the potential Lake
Whitney reallocation, chloride control in the Upper Brazos Basin may prove cost effective.
Annual cost estimates from previous studies range from $1.4 to $22 million, depending on the
control option (Region G plan).

The potential sponsor could be the Brazos River Authority and/or local counties.
Environmental impacts will vary depending on the recommended control option and disposal
method for the brine. This project should improve water quality for municipal and industrial
use, as well as for fish and wildlife.

As the treatment costs associated with desalination decrease, the benefit to cost ratio for
traditional chloride control projects decreases.

Chloride Control Facilities in the Wichita Basin
Wilbarger County, Region B

This is a current project with the Tulsa District and was recommended in the Region B water
plan. Several stakeholders said they would like to see the Chloride Control Project completed.
It is needed to improve the water quality of Lake Kemp. Pending completion of the project
and evaluation of the results, additional chloride control projects in the Red River Basin may
be implemented in the future. A potential reservoir project on the Pease River has been
studied for flood damage reduction and water supply, provided chloride control is
implemented.

Saltwater Barriers
The Corps has been involved with construction of saltwater barriers on the Trinity
(Wallisville) and Neches Rivers. These barriers are used to impede saltwater from moving

upstream and contaminating water supply intake points along the lower reaches of the river.
To protect these supplies, past practices included large releases from upstream reservoirs to
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maintain minimum flows downstream. Construction of saltwater barriers has allowed water
providers to modify the operational policies and release lower quantities of water.

To help protect existing water supplies, the stakeholders suggested saltwater barriers on the
Brazos and Lavaca Rivers. There are some run-of-the-river rights along the lower reaches of
the Lavaca River, but the primary purpose of a proposed barrier on the Lavaca would be to
reduce releases from Lake Texana. Lake Texana was designed to store only flows above a
specified amount. The current permit for Lake Texana includes 4,500 acre-feet per year for
fresh water releases to Lavaca Bay, and it is highly unlikely that the permit would be modified
to reduce these releases. Therefore there are no significant benefits to constructing a saltwater
barrier on the Lavaca River.

A saltwater barrier on the lower Brazos River would help protect water rights holders near the
mouth of the river and the supplies for the proposed Allens Creek Reservoir. The purpose of
this project would be mainly water supply with some water quality aspects. Control of salt-
water intrusion may improve ecosystems in the lower reaches of the river. The potential
sponsors include the BRA and City of Houston. This project could be studied to determine the
potential for ecosystem restoration and water supply benefits.

The greatest potential benefits are associated with improved water quality for water supply.
Opportunities for Corps participation increase if the Corps could provide funding, which
might require a change in authority or special authorization. The Corps has been authorized in
the past to construct barriers to control saltwater intrusion to protect freshwater resources.

4.3.3 Participation in Proposed Projects through Ecosystem Restoration Authority

The Corps has the authority to participate in projects to improve the quality and function of
ecosystems. Under this authority the Corps may assist in improving degraded ecological
systems that may be associated with a current or proposed project. This role would be most
beneficial for projects that impact bays and estuaries and lower riverine environments. There
is much debate over the potential impacts of existing and proposed projects on bays and
estuaries and required inflows to maintain healthy aquatic environments. Assistance from the
Corps with collection and development of data necessary to provide operational and
ecosystem requirements for projects that affect lower riverine environments is a possible
future Corps role.

One such project identified from the SB1 plans is the Lower Guadalupe River Diversion
project. This project, recommended to meet San Antonio’s needs, would divert water from the
Guadalupe River at the saltwater barrier into an off-channel reservoir. The diverted water,
along with groundwater from the Gulf Coast Aquifer and other unappropriated flows would
be transported by pipeline to San Antonio.

Lower Guadalupe River Diversions, Region L

Lower Guadalupe River Diversions are a SB1 recommended strategy for Region L. This
project involves the diversion of up to 50,000 acre-feet per year under existing water rights in
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the Guadalupe River at the Saltwater Barrier, transmission to an off-channel reservoir,
followed by transmission to the San Antonio area for treatment and distribution to municipal
systems within the Edwards Aquifer recharge zone. The Lower Guadalupe River Diversion
project will yield 94,000 acre-feet per year, based on up to 50,000 acre-feet of existing water
rights; periodic diversion of unappropriated streamflow (consensus criteria are assumed to
apply); 20,000 acre-feet of off-channel storage; a 15,000 acre-feet per year commitment of
stored water from Canyon Reservoir; and 20,000 acre-feet per year of groundwater from the
Gulf Coast Aquifer. The project cost is estimated to be $617.7 million. Lower Guadalupe
Diversions are scheduled to begin in 2010.

The Guadalupe Saltwater Barrier was constructed in the early 1960s immediately downstream
of the San Antonio River confluence and creates a reservoir pool extending some distance up
both rivers. Diversions for this reservoir are dependent upon waters originating in both the
Guadalupe and San Antonio Rivers and their respective tributaries. Hence, the Region L
report assumes that diversion from the reservoir pool for use in the San Antonio watershed
would not constitute an interbasin transfer and that diversions would retain their current
seniority.

The GBRA and Union Carbide Corporation (UCC) currently hold water rights authorizing
diversion of 172,501 acre-feet per year from the Guadalupe Saltwater Barrier. During 1991-
1997, GBRA/UCC diversions from the Saltwater Barrier did not exceed 62,000 acre-feet per
year. For the purposes of evaluation of this water supply option, it is assumed that diversions
of up to 50,000 acre-feet per year under one of GBRA/UCC water rights could be made
available.

The inclusion of an off-channel reservoir with a capacity of 20,000 acre-feet has operational
advantages in addition to increasing firm water availability. These advantages include the
capability of suspending river diversions to avoid poor water quality during flood events
and/or facilitate maintenance without curtailing deliveries from the reservoir.

Additional studies and a program of well testing would be necessary to assess the long-term
reliability and potential localized effects of well fields operating at a production rate of 20,000
acre-feet per year in northern Refugio and southern Victoria Counties.

Environmental interests have expressed concerns regarding reduced flows to the bays and
estuaries. The estuarine environments of the Guadalupe and San Antonio Bays serve as
critical habitat and spawning grounds for many marine species and migratory birds. The
Guadalupe Delta Wildlife Management Area is located just upstream of the mouth of the
river. Potential conflicts with plant and animal species of concern should be avoidable by
employing appropriate surveys of habitat and species of concern and appropriate construction
techniques along the pipeline. No endangered, threatened, or other species of concern are
reported in the area impacted by the off-channel reservoir. The lower Guadalupe River in
Victoria, Calhoun, and Refugio Counties is recommended for designation as an Ecologically
Unique River Segment by TPWD.
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Opportunities for Corps involvement include studies regarding freshwater inflows to the
Guadalupe Estuary and potential groundwater-surface water interactions associated with
conjunctive use of the Gulf Coast Aquifer and Guadalupe River diversions. These studies
could potentially be authorized under the Corps’ ecosystem restoration authority and/or
navigation authority if shown that reduced inflows affect navigation in the Victoria Barge
Canal and/or Intercoastal Waterway.

4.4  Other New Projects

The projects listed in this section were not recommended in the SB1 plans and do not involve
an existing Corps project, but were identified during the stakeholder interview process and
have stakeholder interest. These projects include those identified exclusively for water supply
and those identified under other existing Corps authorities.

4.4.1 New Reservoirs

During the review of regional plans and the stakeholder interviews, several reservoir sites
were identified that could potentially include Corps involvement through their existing
authorities for multipurpose use and/or ecosystem restoration. Many of the reservoirs included
in this section are primarily for water supply in rural areas that do not have the financial
resources to complete these projects, and might be feasible if eligible for cost sharing. The
projects would be used to meet regional needs.

Table 4-3
Possible New Reservoirs

Reservoir Location | Need Local Sponsor Purpose
Double Mountain Region G | Region G | Aspermont Economic | Water supply
Fork Reservoir Development Corp.
Lelia Lake Region A | Regions Greenbelt MIWA Water supply
A,B
Rockland Reservoir | Region I Region I LNVA Water supply, flood

damage reduction,
hydropower, recreation

LCRA Off-channel | Region K | Regions LCRA Water supply
reservoirs K,L
Post Reservoir Region O | Region O | White River MWD, Water supply
BRA
Texana Phase 11 Region P | Regions LNRA Water supply
Reservoir K,L
Fox Crossing Region K | Region K | Fox Crossing Water Water supply, flood
Reservoir District damage reduction
Pecan Bayou Region F | Regions BCWID #1 Flood damage reduction,
Reservoir F, K water supply
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Double Mountain Fork Reservoir, Stonewall County, Region G

A potential reservoir site on the Double Mountain Fork in Stonewall County was recently
evaluated for the Aspermont Economic Development Corporation. If viable, water from this
reservoir could be used to meet demands for the City of Abilene, nearby rural customers and
possible future steam electric power demands. The City of Sweetwater has also expressed an
interest in additional water supply. The Double Mountain Fork could provide between 12,000
and 34,500 acre-feet per year of reliable supply, depending on the location and elevation of
the dam. These yield estimates do not include releases to Possum Kingdom Lake, which is
located downstream of the proposed reservoir.

Nearly 90 percent of the existing water supply in Stonewall County is obtained from
groundwater (Seymour Aquifer). The addition of surface water supplies will increase the
reliability of the area’s water. However, the rural communities alone cannot finance the
construction of the reservoir. Reservoir construction is estimated to cost between $100 and
$140 million. In addition, the water will need to be treated using reverse osmosis if it is to be
used for municipal supply. Rural communities in and around Stonewall County could greatly
benefit from a regional water supply system that would increase the reliability of their
existing supplies.

There are potential concerns about gypsum within the dam site area, but there is some
flexibility in location to avoid high gypsum areas. Environmental impacts should be low to
moderate. No endangered or threatened species are listed in Stonewall County or Fisher
County.

While water supply would be the principle project purpose, there may be some opportunities
for flood damage reduction and ecosystem restoration. The potential local sponsor for this
project would be the Aspermont Economic Development Corporation and/or the City of
Abilene.

Lelia Lake, Regions A and B

Lelia Lake was not a SB1 recommended strategy but was mentioned by the stakeholders. The
Lelia Lake project is located on Lelia Lake Creek in Donley County. Greenbelt Municipal
and Industrial Water Authority (GMIWA) currently has a water right for 4,000 acre-feet per
year diversion from Lelia Lake Creek. Using Lelia Lake as a scalping reservoir for Greenbelt
Reservoir, the GMIWA system yield is increased by about 30 percent (or 2,300 acre-feet per
year). GMIWA is able to meet the needs of their current customers, but the additional supply
from Lelia Lake would allow them to provide higher quality water to other users in the area.
There is very little alternative surface water in the service area, and the groundwater is high in
salts. The current GMIWA system extends southeast into Foard and Hardeman Counties.
Possible expansion of the distribution system could be used to meet needs in surrounding
counties.

Lelia Lake could potentially be modified to include flood damage reduction, but the benefits
attributed solely to this purpose probably would not justify the project. Water supply would

Texas Water Allocation Assessment 4-23



most likely be the primary authority for Corps participation; however, the potential for flood
damage reduction and ecosystem restoration benefits could also be evaluated. The local
sponsor would be the GMIWA.

Construction of Lelia Lake would impact approximately 800 acres of local habitat. No
threatened or endangered species have been identified in the Lelia Lake watershed.
Environmental impacts are expected to be low to moderate.

The likelihood of Lelia Lake being constructed in the near future is low. There is no identified
need in the existing service area, and the GMIWA cannot solely finance the costs. The Corps
could reevaluate this project if a need is identified and modifications to existing authorities
allow cost sharing for water supply.

Rockland Reservoir, Region I

Rockland Reservoir was not a SB1 recommended strategy but was mentioned by the
stakeholders as a potential future source of water and a potential opportunity for Corps
participation.

Rockland Reservoir is located on the Neches River about 20 miles upstream of B.A.
Steinhagen Lake. Rockland Reservoir was authorized for construction, as a federal project in
1945 along with Sam Rayburn, B.A. Steinhagen and Dam A Lakes. A report in 1947
recommended construction of Sam Rayburn and B.A. Steinhagen with deferral of Rockland
Reservoir and Dam A until such time as the need develops. Rockland and Dam A were
classified as significant benefits in the areas of flood damage reduction, water supply,
hydropower and recreation. Environmental impact is high because of concern regarding the
loss of Priority 1 bottomland hardwoods. Approximately 100,000 acres of wildlife habitat
would be impacted. Numerous threatened and endangered species have been identified in
counties affected by this project.

Since there is no identified need for the reservoir it is unlikely that this project will be built in
the near future. If the Corps reevaluates this project, the most likely sponsor would be the
LNVA.

Four Off-Channel Reservoirs for Municipal Demands, Region K

Construction of four off-channel reservoirs in Region K for municipal and industrial water
supply is a SB1 recommended strategy for Region L. This project would involve the
construction of four off-channel reservoirs in Colorado, Wharton, and Matagorda Counties
located relatively close to the Colorado River. The reservoirs would be filled during winter
months or during times of excess storm water flows. This project is estimated to produce at
least 131,000 acre-feet per year of water at a capital cost of $168 million.

LCRA recommended Corps participation in a study regarding the impacts of the off-channel

reservoirs on Matagorda Bay. This could be authorized under the ecosystem restoration
authority.
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Post Reservoir, Region O

Post Reservoir is not a SB1 recommended strategy, but was considered in the regional plan
and mentioned by the stakeholders. Post Reservoir is located on the North Fork of the Double
Mountain Fork of the Brazos River in Garza County. Post Reservoir would provide
approximately 9,500 acre-feet per year of water to nearby users. This strategy was not
recommended because there was no identified need nearby, and the quantity of supply is too
small to be considered for a regional source. The project cost is estimated to be $28.2 million
(1999 dollars, Region O plan, 2001).

White River Municipal Water District (WRMWD) currently holds the water rights permit.
The TWDB is authorized to distribute a $1.2 million grant to assist in the 404 permitting of
Post Reservoir. WRMWD lacks the necessary funding to pursue construction of the reservoir.
The sponsor might seek a federal partner, particularly if the project was cost shared. The
project benefits are primarily water supply.

The construction of Post Reservoir would permanently inundate about 2,280 acres.
Environmental impacts are expected to be low to moderate.

Texana Phase II (Palmetto Bend Reservoir II), Region P

The Texana Phase II reservoir is not a SB1 recommended strategy but was mentioned by the
stakeholders. The project would be located on the Lavaca River. Irrigation and livestock
shortages are identified in Jackson and Wharton Counties. The project would supply 35,000
acre-feet per year of water. This project does not completely meet the expected shortage and
it is assumed that it would be used in conjunction with other water sources. Environmental
impacts are low to moderate. Required releases from Texana Phase I are sufficient to meet
bay and estuary needs. Construction of Texana Phase II would potentially ease demands for
groundwater from adjacent regions (Regions L and N).

Texana Phase II would be used primarily for water supply in neighboring regions. There do
not appear to be any flood damage reduction or ecosystem restoration benefits from this
project. The local sponsor would be the Lavaca-Navidad River Authority.

Fox Crossing Reservoir

Fox Crossing Reservoir is a proposed reservoir site on the Colorado River near the confluence
with Pecan Bayou in Mills and San Saba Counties. This site has been studied since the 1960s
and was an alternative site for the O.H. Ivie Reservoir. The Fox Crossing Water District has
recently approached the Corps to re-evaluate this site under the authorities of the Flood
Control Act of 1936 and the Rivers and Harbors Acts of 1937 and 1945. The study would
evaluate the water resources of the area and develop a basin-wide watershed plan that will
best utilize existing and potential future water sources. Additionally, the study would address
flood damage reduction, environmental restoration and other associated purposes. This study
is not currently funded.

Texas Water Allocation Assessment 4-25



LCRA recently updated the firm yield for this site, and found that after allowing for senior
water rights the firm yield of the Fox Crossing Reservoir is approximately 72,500 acre-feet
per year. The Region K water plan estimated the cost at $421 per acre-foot. This was more
expensive than other alternatives and was not recommended as a preferred strategy in the
Region K plan. Depending on the outcomes of further study of other strategies for Region K,
Fox Crossing Reservoir may be a potential project.

The potential local sponsors would be Fox Crossing Water District and/or LCRA. The
environmental impacts would be consistent with new reservoir construction — loss of habitats,
displacement of wildlife, potential impacts to cultural resources, etc. A complete
environmental assessment would be required prior to implementing this project.

This project would likely have flood damage reduction and ecosystem restoration benefits in
addition to water supply.

Pecan Bayou Reservoir
Brown County, Region F, and Callahan County, Region G

The Pecan Bayou Reservoir site is located in northern Brown County, with the pool of the
reservoir extending into southern Callahan County. It was authorized under Section 3 of the
Rivers and Harbors Act of 1902. The reservoir was proposed as part of an overall water
supply and flood damage reduction strategy for the watershed that included improvements to
Lake Brownwood Dam, Lake Coleman, and channel improvements in the vicinity of the City
of Brownwood. Subsequently the City of Coleman constructed Lake Coleman and the Brown
County Water Improvement District No. 1 initiated improvements to Lake Brownwood Dam.
The Pecan Bayou Reservoir and the channel improvements near Brownwood have not been
pursued. The channel improvements were deauthorized by House Document 97-59 in June
1981. In response to serious flooding in the City of Brownwood in 1991 and 1992, the Corps
performed a reconnaissance level study of flood damage reduction options in 1994, authorized
under the Flood Control Act of 1968. This study did not consider water supply as a purpose
and looked only at detention structures directly above Lake Brownwood rather than a large
reservoir farther up the basin. These structures had a very low benefit to cost ratio and were
not part of the options recommended for further studies.

Pecan Bayou was considered as part of the SB1, Region F plan. However, there were no
water supply needs in the immediate area so the option was not pursued as a water supply
alternative.

It is possible that a reservoir on Pecan Bayou above Lake Brownwood would be beneficial if
it functioned as both a water supply and flood control reservoir. However, at this time there

are no identified users for water supply from this source.

The reservoir has a potential to impact the yield and recreational use of Lake Brownwood.
Pecan Bayou reservoir would impact approximately 5,150 acres of wildlife habitat.
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Environmental impacts are expected to be moderate. There are no known threatened or
endangered wildlife in the reservoir site area.

The most likely local sponsor is the Brown County Water Improvement District No. 1. Other
potential sponsors include the West Central Texas Municipal Water District and the City of
Abilene.

4.4.2 Desalination

Desalination is a recommended strategy in several regional water plans and was identified as
a potential future role for the Corps. The Corps is already involved in desalination of
municipal water supplies on federal facilities, such as Fort Bliss in El Paso. Stakeholders
suggested that the Corps’ expertise could be utilized in designing and constructing
desalination systems for entities with limited water supplies or supplies with degraded water
quality.

The purpose of desalination is to reduce total dissolved solids from brackish ground or surface
water to below 1,000 milligrams per liter (mg/L) to meet secondary drinking water standards.
The commercially available processes that are currently used to produce potable water are
distillation (thermal) processes and membrane (non-thermal) processes.

Distillation processes are most commonly used to desalt seawater. While no region identified
desalination of seawater for near-term needs, the Region L plan recommended desalting water
from San Antonio Bay as a long-term strategy. Membrane processes are the most common
type of desalination treatment for municipal or industrial supplies, and use either pressure, as
in reverse osmosis (RO), or electrical charge, as in electrodialysis reversal (EDR), to reduce
the mineral content of water. Improvements to these technologies have greatly reduced
treatment costs, making desalination strategies more cost effective. The desalination options
will sometimes be affordable only if the plant serves several municipalities or users. In these
instances, the Corps’ ability to assemble groups to develop a regional solution would be
helpful. Four desalination projects were identified for potential Corps involvement. The
locations and possible local sponsors are shown in Table 4-4.

Table 4-4
Potential Desalination Projects

Project Location Need Local Sponsor Purpose

Hueco Bolson Region E Region E El Paso Water supply
Gulf Coast Aquifer Region M Region M Brownsville Water supply
Santa Rosa Aquifer Region O Region O Regional Water supply
Jackson County Coast | Region P Region P LNRA Water supply

Desalination of Hueco and Mesilla Bolsons, Region E

Sizable brackish water deposits surround the fresh water zones of the Hueco and Mesilla
Bolsons. These water sources are usable if the total dissolved solids content in the water can
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be treated to below 1,000 milligrams per liter using reverse osmosis or blending. Desalination
is a SB1 recommended strategy for the City of El Paso, Community of Fabens, Fort Bliss,
Homestead, El Paso County Other, and Hudspeth County Other.

The reserve of brackish water is equal to or greater than the volume of freshwater left in the
Hueco Bolson. The reserve of brackish water of a quality between 1,000 and 1,500 mg/L
dissolved solids in 2050 is projected to be 780,000 acre-feet.

The major environmental issue related to the use of desalination is the disposal of the process
by-product. Alternatives for disposal of the reject brine include deep well injection and the
use of evaporation beds. Drying beds require the use of large land areas to accommodate the
daily production of brine. Disposal using deep well injection is not very prevalent, and there
are numerous uncertainties relative to the practical disposal of large volumes by this method.
Preliminary planning indicates that viable disposal options may exist, including disposal in
existing salt flat environments or in lined pits.

Desalination of Gulf Coast Aquifer Brackish Groundwater, Region M

Desalination of water from the Gulf Coast Aquifer is recommended for additional study in the
Region M plan. The stakeholders specifically mentioned desalination of brackish groundwater
in Willacy County.

The use of brackish groundwater as a potable water source has been previously evaluated in
the Brownsville area. The study, completed in 1996, included a groundwater assessment,
evaluation of treatment alternatives, reverse osmosis pilot study, and cost projections. The
Brownsville study considered two methods for groundwater treatment: reverse osmosis and
electrodialysis. The analysis indicated that reverse osmosis would be the least expensive
option and a pilot plant was constructed. The results of the Brownsville pilot study imply that
a full-scale reverse osmosis system to treat brackish groundwater could successfully meet all
state and federal drinking water standards. Concentrate from desalination plant must be
disposed of in an environmentally acceptable manner, such as disposal to a brackish surface
water body or deep well injection.

Studies currently in progress by the TWDB should provide more and significantly better
information on the distribution, quantity, and quality of water from the Gulf Coast Aquifer in
Cameron, Hidalgo, Jim Hogg, Webb, and Willacy Counties.

Desalination of Santa Rosa Aquifer, Region O

Data currently available indicate that the quality of water in the Santa Rosa Aquifer is
unsuitable for most uses without treatment. Concentrations of dissolved solids (TDS) of this
water range from less than 1,000 mg/L in the outcrop and downdip portion to over 20,000
mg/L in the deeper parts of the formation near the center of the planning region. Several
municipalities are using water from the Santa Rosa Aquifer even though the water contains
chlorides, sulfate, and dissolved solids that are near or in excess of safe drinking water
standards. The quantity of useable quality (less than 5,000 mg/L of TDS) water in storage in
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the Santa Rosa Aquifer in the planning region in 2000 is estimated to be about 3.2 million
acre-feet.

Region O estimated costs for four desalination plants with two different dissolved solids
concentrations. The project costs were estimated to be from $647,000 for a 0.1 MGD plant to
$5.6 million for a 3 MGD plant to treat brackish water with 3,000 mg/L of TDS and $753,000
for a 0.1 MGD plant to $6.2 million for a 3 MGD plant to treat brackish water with 10,000
mg/L of TDS.

Desalination on Jackson County Coast - Lavaca Bay, Region P

Desalination on Lavaca Bay is not a Region P SB1 recommended strategy, but was mentioned
by the stakeholders. This project is the coordinated operation of a desalination plant with the
Joslin Steam Electric Station, owned and operated by Central Power & Light. The proposed
desalination plant would produce water for distribution by the Lavaca-Navidad River
Authority (LNRA) to meet shortages in nearby regions. Development of this project would
reduce the stress on groundwater in the area.

The desalination plant on Lavaca Bay would produce approximately 100,000 acre-feet per
year of high quality water suitable for industrial use. Removal of water from Lavaca Bay for
desalination would result in a small but measurable increase in salinity that may or may not
have adverse environmental consequences. Disposal of solids removed in the pretreatment
process could potentially affect bay organisms, specifically oysters. This project would also
potentially increase the wastewater treatment plant effluent downstream of the San Antonio
area. Removal of a portion of the heated power plant cooling water for potable use would
reduce the heat load on Lavaca Bay.

4.4.3 Ecosystem Restoration

The ecosystem restoration authority is a broad authority that includes many different project
types, but the general purpose is to restore ecosystem functions to produce environmental
benefits. The Corps typically focuses on solutions to ecosystem problems associated with
hydrologic environment, such as wetlands, riparian and other aquatic ecosystems. In some
cases, the Corps can work together with other agencies on ecosystem projects that include
hydrologic and other components. This authority along with a purpose for water supply could
be used to improve water availability through recharge enhancement and aquatic maintenance
activities, as well as improve environmental habitats.

Removal of Exotic Plants, Region M

The invasion of exotic plant species, specifically water hyacinth and hydrilla, into the lower
Rio Grande and the irrigation canal systems has worsened the effects of recent drought in the
Rio Grande Region. These plant species have gained a competitive advantage over native
plant species and have in many cases grown out of control, interfering with the conveyance
and distribution of Rio Grande water supplies.
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Water hyacinth is a floating plant species that has invaded 29 water bodies in Texas. In the
Rio Grande Region, water hyacinth is found near Brownsville and as far upstream as Hidalgo
County. Established populations of water hyacinth have been found to double in size every 6
to 18 days. Water hyacinth increases evaporative water loss by as much as five times over
that from open water due to transpiration from the plant’s leaves.

Hydrilla is an underwater plant species that has been found in at least 85 water bodies in
Texas. In the Rio Grande Region, hydrilla can be found in irrigation canal systems and in the
Rio Grande from Starr County downstream to Brownsville. Infestation of hydrilla increases
the amount of water loss due to the damming effect of the plant and may increase upstream
flooding.

Hydrilla and water hyacinth can be controlled in three general ways: physical removal,
biological control, and chemical control through the use of herbicides. To date, only physical
removal with bank-based machines has been allowed. Physical removal reduces biomass
without using artificial physical substances but is slow and expensive. In 1998 over $100,000
was spent to mechanically remove hydrilla and hyacinth from an eight-mile stretch of the Rio
Grande just upstream of Brownsville. Biological control refers to the introduction of animal
species, such as sterile grass carp, water hyacinth weevils, and hydrilla flies that feed upon the
exotic plant species. The possible spread of the species beyond the target area is one of the
disadvantages associated with biological control. According to the U.S. Fish and Wildlife
Services, a grass carp pilot project was scheduled to start in the fall of 2000 along the Rio
Grande. Chemical control is relatively inexpensive and quick-acting. Currently the United
States and Mexico do not have compatible standards for selection of herbicides. There is also
opposition from environmental interests to using herbicides in a water supply resource.

The Corps has in the past participated in aquatic plant removal under the Aquatic Plant
Control Authority, which allows cooperation with non-federal agencies to control plants on
navigable waterways not under the jurisdiction of the Corps. Other authorities that may be
appropriate include Flood damage reduction and Ecosystem Restoration due to the damming
effect of heavy plant growth and competition with native plants. The USFWS and TPWD are
working on plans and pilot programs for aquatic plant control, but funding is a major
consideration. Funding must be both adequate and long-term to maintain results. The TPWD
has a new Aquatic Vegetation Management Plan that can be used as a guideline. The
international aspect of the waterway, potential for flooding, as well as the degradation of
aquatic ecosystems, provides opportunities for federal involvement.

The Corps could participate in studies and funding under the following existing authorities:
* Aquatic Plant Control — Section 104 of 1958 RHA, Sections 103(c)(6) and 942 or
WRDA 1986, and Sections 225 and 540 of WRDA 1996;
* Flood damage reduction, Nonstructural — Section 73 of WRDA 1974, Section 103(b)
of WRDA 1986, Section 308 of WRDA 1990, and Section 202(a) WRDA 1996; and
* Flood damage reduction, Clearing and Snagging — Section 208 of 1954 FCA and
Section 202 of WRDA 1996.
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Corps involvement in this project would require working together with the IBWC and other
local, state and federal agencies.

Wastewater Reuse through Constructed Wetlands

Constructed wetlands have been used to treat wastewater effluent prior to discharge to a
receiving stream. The TRWD has recently completed a pilot program that utilizes constructed
wetlands at the Richland-Chambers Reservoir to treat effluent before discharging to the
reservoir. Results of the pilot study found 70 to 90 percent removal of nitrogen and
phosphorus. A Phase 1, 250-acre project is under construction, where approximately 10 MGD
of wastewater effluent will be treated and used to augment the water supply of Richland-
Chambers. Pending the outcome of the phased program, wastewater reuse could ultimately
redeposit up to 30 percent of the reservoir yield. The TRWD has long-term plans to
implement a similar program at Cedar Creek Reservoir. There are also proposed future reuse
projects at Joe Pool Lake, Lake Ray Hubbard and Grapevine Lake.

The TRWD has expressed interest in Corps assistance with their water supply enhancement
program. The project has ecosystem restoration, water quality and water supply benefits, and
could be authorized under existing authorities. There are some biomass accumulation
concerns that may occur with a large full-scale wetlands project. The TRWD is carefully
monitoring the program and constructing the wetlands in phases to be able to address such
issues if they arise.

Brush Control

As previously discussed, brush management studies can be conducted under Section 206
authority for watersheds not associated with a federal project. The Corps is currently involved
in brush studies in the Twin Buttes and the Concho River watersheds. Other watersheds that
indicated potential moderate to high water yield increases with brush removal include the
Pedernales and Nueces (below the Edwards).

Pedernales Watershed, Region K

The Pedernales watershed is located in Gillespie and Blanco Counties in the Texas Hill
Country. The Pedernales River is highly valued for its scenic and recreational use and is a
major tributary to Lake Travis, a water supply reservoir for the City of Austin. A brush
control assessment and feasibility study conducted on the Pedernales (LCRA, 2000) found no
significant changes in climate or stream flow characteristics since data collection began in
1939. Also there does not appear to be significant increases in brush in the watershed.
However, computer simulations indicate the geologic and hydrologic conditions of the
watershed are conducive to enhancement of water yields through brush control. The study
indicated the average water yield increase per acre of treated brush was over 140,000 gallons
as realized through increased groundwater recharge and/or streamflows.

The SB1 projections indicate municipal water supply shortages in both Gillespie and Blanco
Counties. Water enhancement through brush control could potentially help meet some of
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these shortages. Johnson City Lake, which is used for supply to Johnson City, was identified
as a potential beneficiary of brush management. It is estimated that about 25 percent of the
watershed has moderate to heavy brush coverage. There are concerns that significant removal
of brush will affect the native deer population and other game, which are a major economic
resource for the region. As a result, some landowners may not be receptive to brush removal.

The Corps could participate in a study on the ecosystem and water supply benefits of brush
management in the Pedernales watershed for different levels of brush removal. The potential
local sponsor could be the TSSWCB and/or Johnson City.

Nueces Watershed, Regions L, M, and N

The Nueces watershed is located in south Texas and covers approximately 8,100 square miles
above Tilden, Texas. The area is more than 99 percent rural with 77 percent characterized as
heavy brush and forest. The major reservoir within the basin is Lake Corpus Christi, which is
located downstream of the study area.

The feasibility study for brush control in the Nueces (below the Edwards) indicated
significant increases in stream flows at the watershed outlet with brush management. The
average water yield increase per treated acre of brush was approximately 70,000 gallons.
While there appears to be potential for water supply benefits as a result of brush removal, the
targeted area is quite large. There are considerable channel losses downstream of the study
area that would affect the benefits of water supply enhancement in Lake Corpus Christi. The
area also tends to have a lower than average median income, which may affect landowner
participation, especially if required to contribute financially to brush management.

Based on these concerns, the primary benefits of brush management in the Nueces may be
associated with groundwater recharge and ecosystem restoration. The Corps could study the
potential ecosystem and water supply benefits of a brush control program in the Nueces
watershed for different levels of brush removal.

Relief of Channel Logjams, Region D

Currently the Corps is investigating a potential environmental restoration project on the
Sulphur River. The combination of increased flow velocities due to previous straightening
and channelizing efforts along the North Sulphur River, highly erosive riverbanks, and
significant land clearing upstream of Highway 37 has created a massive accumulation of
sediment and debris downstream of Highway 37. The loss of a steady water supply for the
original meanders and oxbows within the North Sulphur River system has caused degradation
of aquatic and bottomland hardwood habitats.

Potential project alternatives include development of multi-purpose reservoirs located on the
North Sulphur River for potential flood damage reduction, environmental restoration, and
water supply; development of wetlands to provided habitat and improve water quality;
restoration of riverine corridors; and development of a comprehensive watershed plan.
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Potential local sponsors are the Sulphur River Basin Authority, City of Dallas, and Tarrant
Regional Water District.

A local sponsor could participate in a detailed feasibility study under the existing flood
damage reduction authority, Flood Control, Clearing and Snagging — Section 208 of 1954
FCA and Section 202 of WRDA 1996, or other project purposes.

4.4.4 Recharge Enhancement

Recharge enhancement is the process where surface water is directed to areas with permeable
soils or fractured rock to increase localized groundwater supplies. This may include man-
made or natural structures that slow down or hold surface water runoff to increase the
potential for recharge. Recharge enhancement is most effective for formations that have a
definable surface-aquifer connection and/or features conducive for holding surface water.
Several projects were identified in the regional plans or by stakeholders, including recharge
enhancement of the Edwards Aquifer and recharge of the Ogallala Aquifer through playa
lakes.

Recharge Enhancement in Edwards Aquifer, Region L

Six options for enhancing recharge to the Edwards Aquifer were evaluated during the SB1
process:
* Edwards Aquifer Recharge from Natural Drainage — Type 1 Projects;
* Edwards Aquifer Recharge from Natural Drainage — Type 2 Projects;
e Medina Lake System — Existing Rights and Contracts with Irrigation Use Reduction
for Recharge Enhancement;
* Guadalupe River Diversion near Comfort to Recharge Zone via Medina Lake;
* Diversion of Canyon Lake Flood Storage to Recharge Zone via Cibolo Creek — Long-
Term Average; and
* Edwards Aquifer Recharge Enhancement with Guadalupe River Diversions at Lake
Dunlap.

Construction of Type 2 recharge structures in the Edwards Aquifer is a SB1 recommended
strategy for groundwater development.

In the first option, Type 1 recharge structures would be located upstream of the Edwards
Aquifer recharge zone. These structures capture flood flows and release water at the
maximum recharge rate of the downstream channel across the outcrop. These structures
release water as quickly as possible for recharge to the aquifer, thereby minimizing
evaporation losses and maximizing long-term average recharge. Under this type of operation,
reservoir levels will fluctuate more than might normally be expected. Several intermittent
streams possibly will benefit by increasing the period in which there is flow in the stream.
The potentially long periods of impoundment in Type 1 reservoirs may alter water quality as
suspended materials that would have been transported downstream settle out and dissolved
oxygen depletion occurs in isolated bottom waters. Enhanced recharge of the Edwards
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Aquifer could decrease normal recharge to the Carrizo-Wilcox Aquifer by as much as seven
percent, if all flood flows are controlled by the Edwards Aquifer Type 1 structures.

In the second option, Type 2 recharge structures would be located within or directly over the
Edwards Aquifer recharge zone. These structures impound water for only a few days or
weeks (as it percolates into the aquifer) and are normally dry. These structures recharge water
very quickly to the aquifer, typically draining at a rate of 2 to 3 feet per day. The Type 2
reservoirs are not expected to alter the types of dissolved and suspended materials or deplete
levels of dissolve oxygen entering the recharge zone. Enhanced recharge of the Edwards
Aquifer using Type 2 structures could decrease normal recharge to the Carrizo-Wilcox
Aquifer by as much as 8.5 percent.

The third option involves operation of the Medina Lake System to enhance recharge to the
Edwards Aquifer. During the period of 1934 to 1989, Edwards Aquifer recharge associated
with the Medina Lake System was estimated to average 41,830 acre-feet per year. Holding
more water in Medina and Diversion Lakes increases recharge to the Edwards Aquifer. The
additional water for storage and recharge would come through the purchase and/or retirement
of presently irrigated acreage, thereby minimizing diversions for irrigation. Under this option,
water surface elevations in Medina Lake would fluctuate but would, on average, be higher
than current lake levels, resulting in potential recreational benefits. Also, flow in Medina
River would be increased positively affecting inflows to the Guadalupe Estuary. Currently,
the Edwards Aquifer Authority is proposing to use a federal program, funded through the U.S.
Department of Agriculture, in Bexar County that would pay up to 80 percent of costs to
voluntarily set aside irrigated lands and plant native grasses on enrolled land.

In the fourth option, water would be diverted from the Guadalupe River in the reach between
Comfort and Center Point and pumped to the San Antonio River Basin where it would flow
via Mason Creek and the Medina River to the Medina Lake System. Water potentially
available for diversions includes unappropriated streamflow and flows that would otherwise
have been impounded in Canyon Lake. This option reduces the firm yield of Canyon Lake by
about 2,725 acre-feet per year.

In the fifth option, water would be diverted from Canyon Lake’s flood pool, when available,
and delivered to the Edwards Aquifer recharge zone via Cibolo Creek (one of the sites
recommended for a Type 2 recharge structure). Canyon Lake is located on the Guadalupe
River and has a flood pool capacity of 355,000 acre-feet.

In the sixth option, unappropriated streamflow from the Guadalupe River at Lake Dunlap is
diverted to the recharge zone of the Edwards Aquifer where it is released to streams that
naturally recharge the aquifer. The enhanced recharge would migrate through the aquifer
along with the natural recharge and would eventually be discharged by wells or springs. The
concept is based on filling the aquifer during periods when unappropriated streamflow is
available, then, during drought, the stored water sustains pumpage at established rates and
maintains spring flows above critical levels.
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The state or local sponsor may want the Corps to participate in studies relating to Edwards
Aquifer recharge (surface to groundwater interaction) under their existing authority on flood
damage reduction, ecosystem restoration (restoring spring flows), water supply and recreation
(higher levels in Medina Lake). The Corps has authority to participate in these activities
under the following acts:
* Ecosystem Restoration — F&WL Coordination Act of 1958, Federal Water Project
Recreation Act of 1965, NEPA (1969), Coastal Zone Management Act of 1972, Clean
Water Act of 1972, Marine Protection, Research, and Sanctuaries Act of 1972,
Endangered Species Act of 1973, WRDAs of 1986, 1990, 1992, and 1996, Coastal
Wetlands Planning, Protection, and Restoration Act of 1990, Executive Order 11990,
“The Protection of Wetlands,” Executive Order 11991, “Relating to Protection and
Enhancement of Environmental Quality;”
* Flood damage reduction — Sections 1 and 3 of 1936 FCA, Section 2 of 1941 FCA,
Section 103 of WRDA 1986, Section 202(a) of WRDA 1996; and
* Recreation, Reservoir Projects— Section 4 of 1944 FCA as amended, Federal Water
Project Recreation Act of 1965 as amended, and Section 103(c)(4) of WRDA 1986,
and Section 2804 of P.L. 102-575.
*  Water Supply — Water Supply Act of 1958, Public Law 88-140, and Section 932 of the
WRDA of 1986.

Expansion of Feasibility Study on Onion Creek to Include Recharge, Region K

The Corps is currently conducting a feasibility study on the lower Colorado River Basin, an
area with a history of flooding. Onion Creek is a major component of the lower Colorado
River Basin and is the largest creek in the Austin area. Eleven flood events have occurred on
the creek since 1900, resulting in extensive flood damage and the loss of ten lives.

Region K listed recharge dams on Onion Creek as an alternative strategy for water supply.
These dams would impound water that could later be released at controlled rates to
downstream Edwards Aquifer recharge features.

Region K might be interested in modifying the alternative strategy to include flood damage
reduction. Potential local sponsor is Lower Colorado River Authority. Hays County shows
needs beginning in 2000, escalating to 5,227 acre-feet in 2050.

A local sponsor may also want the Corps to participate in studies relating to Edwards Aquifer
recharge (surface to groundwater interaction) under their existing authority of flood damage
reduction, ecosystem restoration (restoring spring flows), and recreation (higher levels in
Medina Lake).

Recharge Enhancement Using Playa Lakes, Region O
There are numerous playa lakes in west Texas, which historically have been a source of water
for local and migratory birds and wildlife. Many lakes overlie the Ogallala Aquifer and are

hydraulically connected to this water resource. Enhancing and/or preserving this connection
may increase recharge to the Ogallala. Playa lakes that drain quickly after a rain are the most
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conducive for recharge enhancement, but those that retain water have higher levels of
ecological value.

The Corps has historically been involved with playa lakes in Texas through the Section 404
permitting program because playa lakes were considered “waters of the U.S.” Recently, the
Supreme Court ruled that usage of water by migratory birds cannot be the only factor in
determining if a body of water is designated as “waters of the U.S.” As a result, many playa
lakes in West Texas will need to be re-evaluated for status under the 404 program. During this
process it may also be worthwhile to assess the potential for recharge enhancement and
ecosystem restoration of these lakes. The TWDB has started a program to catalog playas in
the High Plains areas to delineate playas that meet federal wetland classification guidelines
and 1dentify playas that may be conducive for modification to enhance recharge.

Based on the unique features of the playa, the purpose of enhancement may vary with each
lake, and may provide silt control, wetland enhancement and other aquatic restoration
benefits. Under the Corps’ Ecosystem Restoration Authority, playa lake enhancements would
improve environmental conditions and resources for local and migratory aquatic and wildlife,
and possibly increase groundwater supplies. The local sponsors could include the TPWD,
local landowners and NRCS. Costs would be low to moderate, depending on the project.

4.4.5 Re-channelization and Stabilization of Lower Rio Grande,
Regions E, J, and M

The Rio Grande is the international boundary between Mexico and the United States.
Deviations from the channel alignment and sedimentation have created boundary differences
and in some places the channel is nearly obliterated. As a result, lands on both sides of the
river are subject to periodic flooding from tributary arroyos, and overtopping of the banks
continues to cause channel deviations. Rechannelization of the Rio Grande is required under
the 1970 Treaty to Resolve Pending Boundary Differences and Maintain the Rio Grande and
Colorado River as the International Boundary, and offers some water salvage potential when
combined with removal of non-native plants in the channel (salt cedar). The 1970 Treaty
covers the Rio Grande’s 194-mile reach between Fort Quitman, Texas and Haciendita, Texas,
and addresses sedimentation as well as the phenomenon of salt cedars choking the channel.
The U.S. section of construction was completed in 1986. Funding for maintenance of the
channel has not been received since then. Consequently, sediment plugs on the large tributary
arroyos and high flows in the river have resulted in overtopping of the banks causing channel
deviations.

The IBWC has proposed a feasibility study for rechannelization and may serve as a local
sponsor. The Corps has the authority to participate under the Federal Water Resources
Development Act of 1986 and as an ecosystem restoration project (removal of non-native
plants and restoration of riverine environments in areas with heavy sedimentation). This
project may also qualify for participation under the Interagency and International Support
Authority.
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4.4.6 Regional Water Planning

Several stakeholders recommended Corps participation in the regional planning process in an
advisory role and/or interested owner of water supply resources. This participation could be
authorized under the Planning Assistance to States authority. Under this authority, the Corps
provides technical assistance to support state preparation of comprehensive water
development plans. The Corps could also assist in individual studies that support the State
Plan. This assistance is given on the basis of state requests and availability of funds. There is a
national limit of $10 million per year with not more than $500,000 in any one year to one
state.

4.4.7 Watershed Studies

Watershed studies are planning initiatives that have a multipurpose and a multi-objective
scope, which may include water supply, natural resource preservation, ecosystem restoration,
recreation, navigation, flood management and regional economic development. A watershed
study can range from basin-wide hydrology studies to small watershed ecosystem studies.
During the interview process several studies were identified that might include federal
participation. A brief description of potential new studies is presented below.

San Felipe Springs

The San Felipe Springs are located in Val Verde County in Region J. They discharge to San
Felipe Creek northeast of Del Rio and are the only springs in Region J that are used for
municipal water supply. A study has been proposed to identify the contributing zone to San
Felipe Springs and to identify measures to protect and maintain flows in the springs. The
study will also identify best management practices necessary to protect a threatened species
(minnow) in the springs and to maintain water supply for the City of Del Rio. The EPA and
TPWD have been approached to fund this study. It is currently under review by the EPA.

Under the Corps’ existing ecosystem restoration authority and/or the Federal Threatened and
Endangered Species Act, the Corps could assist in this study through funding and technical
assistance. The potential sponsors could be the City of Del Rio, TPWD, and/or USFWS.

Surface/Ground Water Interaction for the Mesilla Bolson

The Mesilla Bolson Aquifer is located in the western part of El Paso County. It is used for
irrigation and municipal supply to the City of El Paso. The hydraulic connection between the
Rio Grande and the Mesilla Bolson and other interactions have created uncertainty in the
evaluation of reliable quantities from each source. Heavy use by irrigators can cause
significant declines in the water table in the Mesilla Bolson, resulting in surface water losses
from the Rio Grande. Also, runoff from irrigation water (groundwater source) contributes to
surface water flows. A study to better assess the surface ground water interaction for the
Mesilla Bolson would help better utilize this important resource for El Paso and local
irrigators. This study could be part of an overall assessment of instream flows in the Rio
Grande.
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This study would have potential international and interstate interests since the Mesilla Bolson
and Rio Grande border Mexico and New Mexico. The Elephant Butte Irrigation District
(EBID) and El Paso County Water Improvement District #1 (EPCWID) own the surface water
rights. El Paso owns a municipal well field in the Mesilla Bolson that is currently not fully
utilized but plans to increase its use as demands increase. Potential sponsors for this study
could be the City of El Paso, EBID, EPCWID, and the IBWC.

Federal project purposes that may apply to this project include ecosystem restoration and
water supply. Planning Assistance to States (Section 22 of the 1974 WRDA) may also apply.

Impacts of Wastewater Reuse on Downstream Users in the Trinity Basin

Wastewater effluent discharges often return flows to streams and rivers, and these flows are
used downstream for water supply. As water becomes in greater demand, many larger cities
are looking to reuse their wastewater effluent for water supply. In the Trinity River Basin,
over 300,000 acre-feet per year of additional supply for Region C is projected to be obtained
from wastewater reuse by 2050. This represents approximately 24 percent of the total new
supplies for the region. The remainder of the projected supply is obtained mostly from other
river basins. While the increase in wastewater reuse can reduce return flows, the increase in
interbasin transfers can increase return flows. A study to assess the effects of proposed water
management strategies and the timing of such strategies on stream flow in the Trinity Basin
would provide information on the reliability of supplies for downstream users. This study
would look at the quantity and quality of water in the Trinity River and how implementation
of recommended reuse affects water supplies in the Houston area. The timing of the
implementation of the different strategies would be examined to assess a balance between
reuse and interbasin transfers to minimize downstream effects.

This project is primarily associated with water supply, but Corps participation could possibly
be authorized under the ecosystem restoration authority and/or under Planning Assistance to
States (Section 22 of the 1974 WRDA)

Recharge/Recirculation in Edwards Aquifer

Recharge and recirculation of the Edwards Aquifer and augmentation of flows in nearby
Comal and San Marcos springs is a strategy that was recommended for further study in the
Region L plan. This alternative proposes to meet environmental flow demands during
drought through recharge and recirculation and augmentation of stream flow in lieu of
mandatory reduced pumping of the Edwards. It also proposes to increase recharge through
flood management to help meet San Antonio’s demands. Optimization technical studies are
being conducted to verify how aquifer sustainable yield can be enhanced. The USGS and the
Bureau of Economic Geology are currently developing an updated groundwater model of the
Edwards Aquifer.

Based on the outcome of the optimization studies and groundwater model, the Corps could
assist with further study, benefit-to-cost analyses or a pilot program to assess the merit of
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recharge/recirculation. This project could be authorized as multipurpose project for water
supply, ecosystem restoration, and protection of habitat for endangered species. The local
sponsors could be TPWD, USEPA, USFWS, Edwards Aquifer Authority and/or San Antonio
Water System.

4.4.8 Rural Assistance

During the interview process, many stakeholders identified rural areas as needing technical
and financial assistance to develop adequate water supplies. This is an on-going problem that
is being addressed by the state legislature and appropriate state agencies. The TWDB has a
current program for “economically distressed areas” (EDAs) or ‘“colonias”, areas mostly
located near the border of the US and Mexico. This program was created by the Texas
legislature in 1989 to provide local governments with financial assistance to develop water
and wastewater facilities to EDAs. Through July 2001, over $380 million has been committed
through the EDA program. Senate Bill Two, enacted in 2001, established a Rural Water
Assistance Fund to assist rural communities in financing water projects. Senate Bill Two also
provided for other incentives to initiate alternative water supply projects that would be
appropriate for rural areas, such as tax relief for rainfall harvesting and desalination
equipment.

The Corps is currently assisting the TWDB in the colonias with water-related infrastructure
planning and technical assistance. The Corps could also provide financial and technical
assistance for areas that do not meet the criteria of these programs or need additional
assistance. The Corps has the ability to bring together different communities to develop
regional solutions to water supply issues, and through the “ability to pay” cost-sharing
provisions the Corps could greatly assist small rural or economically distressed communities.
However, current policy constraints limit contributions for water supply.

Some strategies identified in the regional water plans and during the interview process are
more appropriate for rural areas, such as rainfall harvesting, gray water reuse, and agricultural
conservation. However, there is little educational information and financial incentives
available to these communities to change from current sources.

It is possible for the Corps to investigate projects that would provide ecosystem restoration
and water supply benefits to these communities, especially where there is the potential for
regional solutions serving more than one community or when the ability to pay requires
additional assistance. The Corps could also partner with state and other federal agencies that
have a current role in rural issues.

Rainwater Collection Systems

The Corps could work together with the TWDB in providing educational information and
financial incentives to install rainwater collection systems in rural communities. Most rural
communities use well water for municipal supply. As the population and water use increase or
during drought, water well elevations often decline, limiting the ability to pump water.
Numerous wells were reported to go dry during the most recent drought in 1999. Rainwater
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collection systems can supplement groundwater sources and help prolong these supplies. The
TWDB has developed information on rainfall harvesting. The Corps could assist with
disseminating this information and providing financial incentives to individuals that install a
system. Areas most appropriate for rainfall harvesting include areas with a minimum of 20 to
24 inches of rain per year, declining groundwater levels and/or groundwater supplies with
existing quality problems, such as elevated nitrates or chlorides.

The local sponsor could be the TWDB or other appropriate state agency. There should be no
environmental impacts for individual systems. Large-scale collection systems may impact
inflows and water rights within the local watershed.

Reuse in Rural Areas

Gray water systems have been used for a long time in areas with limited water supplies and/or
rural areas with limited wastewater treatment facilities (septic tanks). As municipalities grow,
many of the outer communities do not have city services and use local wells and septic tanks.
Gray water systems could be installed for irrigation and outdoor watering in these new
communities and other rural areas. The Corps could study the potential benefits of gray water
systems and water savings. The local sponsor could be the TWDB or other appropriate state
agency.

Agricultural Conservation

Agricultural conservation was a major recommended strategy in many of the regional water
plans. For regions A and O where over 90 percent of the water is used for irrigation,
agricultural conservation can provide substantial water savings. Depending on the region,
conservation included installation of advanced conservation irrigation equipment, such as
drip, Low Energy Precision Application or Low Elevation Sprinkler Application systems,
modification of crop selection, or conjunctive groundwater-surface water use (rice farm
reservoirs). While some areas have made considerable progress in implementing conservation
measures, others have not. There are few financial incentives to install advanced irrigation
equipment and programs to promote conservation are varied in success. The TWDB has a
loan program for agricultural water conservation projects, but farmers often do not see the
long-term benefits of implementing advanced conservation. The Corps could work together
with the agricultural community, research institutes, and other federal and state agencies
(USDA, NRCS, and TWDB) to develop a conservation education program and provide
funding for financial incentives to implement agricultural conservation measures.

The potential sponsors for agricultural conservation include the TWDB and local agencies.
Environmental impacts should be few to none. In some areas there will be reduced irrigation
return flows to local streams. While this may reduce stream flows, water quality should
improve as fewer nutrients are discharged to the receiving streams.
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Repair Irrigation Canals

In agricultural communities along the Lower Rio Grande irrigation canals are used to provide
over 1 million acre-feet of irrigation water per year during normal rainfall conditions. It is
estimated that about 30 percent of the water is lost during conveyance and distribution.
Improvements to the irrigation systems, including installation of no-leak gates, relining canals
that are in poor condition, and conversion of small canals to pipelines, can provide estimated
water savings of 120,000 to 150,000 acre-feet per year during drought (Cameron, Hildago,
Maverick and Willacy Counties). These savings could be used to reduce irrigation shortages
or meet growing municipal demands.

Repair of irrigation canals is a form of agricultural conservation. Irrigation districts can apply
for loans from the TWDB, but most districts lack the financial and technical resources to
develop and implement such measures. The Corps could work with other federal and state
agencies to provide the technical and financial assistance to repair and improve the
conveyance efficiency of the irrigation system in the Lower Rio Grande.

The potential local sponsors are the irrigation districts, TWDB, USDA, and NRCS.
Environmental impacts are expected to be minimal, but construction activities could
potentially impact adjacent wetlands and other habitats along the canals.

4.49 Emergency Response

In 1999, the City of Throckmorton’s water supply became so low that an emergency pipeline
was constructed from Graham to Throckmorton using volunteer labor. It is not unusual that
the lack of technical and financial resources in small rural towns result in inadequate planning
for extreme drought conditions. These situations require quick response and financial
resources. The Corps could provide emergency technical assistance to identify interim
solutions and assist with the design and construction of temporary measures to alleviate the
emergency.

The Corps has the authority to allow withdrawals of up to 50 acre-feet of storage in a Corps
project if the State has declared an emergency due to drought. Also, under the Planning
Assistance to States Authority, the Corps can provide assistance to states in disaster response
but funds are limited. In the case of Throckmorton neither of these authorities would have
been useful because there was no Corps project near the City and the State did not seek
emergency assistance. Authority for increased funding for emergency assistance and
educating state and local entities about this service is necessary to adequately support this
need.

4.4.10 Flood Damage Reduction

Flood damage reduction is an existing Corps authority. Current or planned Corps flood
damage reduction studies include:

*  White Oak Bayou, Houston, Region H;

* Freeport Harbor Hurricane Flood Protection, Region H;
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* Resacas at Brownsville, Region M — During the past ten years, siltation and plant
growth have reduced the capacity of the resacas, and the City of Brownsville would
like to investigate economical ways of restoring and preserving the resacas as natural,
low-cost, effective flood protection;

* Greens Bayou, Houston, Region H — The proposed project would provide protection
for a 25-year flood event through channel improvements, selective clearing,
acquisition of flood-prone properties, and construction of four flood detention basins;

* Raymondville Drain, Region M;

* South Main, Region M;

* Hunting Bayou, Houston, Region H;

* Southeast El Paso, Region E;

* Brays Bayou, Houston, Region H;

* C(lear Creek, Houston, Region H;

* Sims Bayou, Houston, Region H;

* Millican Lake, Regions G and H;

* Guadalupe and San Antonio River Basin Flooding, Region L;

*  Onion Creek Basin Flooding, Region K; and

* Lower Trinity River Basin Flooding, Region H.

Stakeholders mentioned possible Corps involvement in flood damage reduction in the
Houston area, Neches River Basin, lower Rio Grande Basin, and the barge canal to Victoria
(the Corps is currently evaluating navigation improvements to this canal).

4.4.11 Interbasin Transfers

Several stakeholders mentioned an interbasin transfer of water from Toledo Bend Reservoir.
Toledo Bend Reservoir is located on the Texas-Louisiana state line, primarily in Sabine and
Shelby Counties, Texas, and Sabine Parish, Louisiana. Toledo Bend has water available in
excess of projected Region I demands which could be used to meet some of the needs in
Region C, Region D, and Region H.

A sponsor could request Corps assistance in studying the feasibility of transferring water from
Toledo Bend Reservoir. The Corps has the authority to fund studies under the Federal Water
Resources Development Act of 1986 that involve the transfer of water across boundaries.

4.5 Summary of Federal Opportunities

Under existing policies, the greatest opportunities for Corps participation in water supply
projects in Texas involve proposed modifications to existing Corps projects. These projects
generally have an identifiable sponsor, existing authorities, and a justifiable need for the
modification. Those projects with the highest likelihood of further study include:

» Storage reallocations at Lakes Kemp, Wright Patman, Texoma and Benbrook,

* System operations for Jim Chapman/Wright Patman, and the southeast Oklahoma
reservoirs, and
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* Brush control in watersheds for Lake Kemp and O.C. Fisher Reservoir.

Storage reallocations at the four reservoirs could potentially provide over 250,000 acre-feet
per year of water supply to Texas. The Corps would need to be involved with any reallocation
study of a Corps project. Proposed reallocations for Lakes Kemp and Wright Patman may be
considered under the existing Project Authority, since the proposed modifications were
considered during the original design. For Wright Patman, storage reallocation was contingent
upon completion of Jim Chapman Lake. The reallocation at Lake Texoma has been
authorized by Congress and is waiting funding. Proposed modifications at Lake Benbrook are
seasonal, which should have fewer impacts. However, reallocation at Lake Benbrook may
require Congressional authorization since the navigation storage has been contracted for water

supply.

Modification to system operations of Corps reservoirs is another Corps role and potential
opportunity for Corps participation in water supply projects. The Jim Chapman/Wright
Patman system is located in a river basin with high precipitation and high water yields.
Enhancing these yields through modifications of operations can provide significant water
supply benefits while minimizing potential impacts. The system operation for the Oklahoma
reservoirs could possibly be included as part of the water availability studies that are currently
being conducted by OWRB and Tulsa. These studies could examine water supply, ecosystem
restoration, and flood damage reduction benefits.

Brush control projects can be authorized under several existing authorities. There is
considerable stakeholder interest in pursuing brush control, and there appears to be ecosystem
restoration, water supply, and possibly water quality benefits associated with brush control in
the watersheds for Lake Kemp and O.C. Fisher. The Corps is already involved in brush
control studies in the Concho River Basin and watershed for Twin Buttes.

Other projects with existing authorities that have local sponsor interest, discernable benefits
and moderate to high opportunities for Corps involvement include:

* Wastewater reuse using constructed wetlands,

* Aquatic plant removal in the Lower Rio Grande

* Rechannelization and stabilization of the banks of the Rio Grande

* Recharge enhancement projects for the Edwards Aquifer

* Brownsville Weir

* Environmental restoration and recharge enhancement using playa lakes, and
*  Watershed study on San Felipe Springs.

Many of these projects fall under the Corps’ Ecosystem Restoration Authority and include
water supply benefits. Projects located along the Rio Grande also include the federal interest

in international waters.

During the interview process there was considerable interest in Corps assistance with rural
issues. With possible modifications to the current cost sharing policy for water supply projects
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and expansion of the Corps’ primary mission, there may also be significant opportunities for
Corps involvement through the following roles:

* Repair irrigation canals in Lower Rio Grande Valley

* Emergency response to water supply

» Studies for alternative water supplies in rural communities
* Assistance in major transmission projects.
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5.0 Conclusions

As a bold change to water management and planning in Texas, the Texas Legislature initiated
a bottom-up regional approach through the SB1 legislation. This process was generally
endorsed and supported by local stakeholders. It brought together different interest groups
during planning to identify local needs and concerns regarding water issues. The sixteen
regional plans were completed in January 2001 and were compiled into a State Plan in
January 2002. This plan will be used to direct future water supply development in Texas, and
as such is crucial in the evaluation of water issues in Texas.

The state of Texas is projected to nearly double its population within the next fifty years.
Most of this increase will occur near large metropolitan areas and in the Lower Rio Grande
Valley. As a result the water demands will increase substantially, exceeding the available
supplies. The regions and stakeholders generally concur that the projected shortages cannot be
met solely through conservation, and additional water supplies will need to be developed. The
areas with the greatest needs include the Dallas-Fort Worth Metroplex (Region C), San
Antonio area (Region L), Lower Rio Grande Valley (Region M) and irrigation needs in the
Panhandle and West Texas.

The SB1 regional plans identified over 3 million acre-feet per year in municipal and industrial
shortages by 2050, not including contract expirations and unconnected supplies. To meet
these needs 1.2 million acre-feet per year of new surface water supply (reservoirs) and
620,000 acre-feet per year of new groundwater development were identified. The remainder
of the identified needs could possibly be met through conservation, expanded use or
acquisition of existing supplies, wastewater reuse, and other locally developed projects. The
estimated cost to develop these projects was over $17 billion. For many entities, local, state
and possibly federal assistance will be needed.

Historically, Texas has viewed water supply and watershed management as locally or state
directed roles. Federal assistance in water supply generally has been limited to large
multipurpose reservoirs, saltwater barriers or other water quality type projects. As the need for
reliable water supply becomes a more pressing concern, desire and acceptance for federal
assistance in this area has increased. Based on the interviews with 96 stakeholders across the
State, the majority stated they would welcome Corps participation in water supply through
financial and/or technical assistance, provided the projects were locally or state directed.
Some of the hesitation for Corps involvement included the uncertainty of timely development
and implementation of projects, a perceived long permitting process, and design requirements
that may limit locally viable projects.

The Corps is authorized to participate in water supply projects, but existing policy constraints
limit their role unless water supply is a component of a multipurpose project. These policy
constraints sometimes limited the vision and identified opportunities for Corps assistance by
the local stakeholders. The Corps’ current primary water resources missions include flood
damage reduction, navigation and ecosystem restoration. Opportunities through these
authorities and other venues such as international issues or interagency assistance were
identified. Stakeholders also identified projects with no existing authority or constrained by
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current policies. For most of these projects, the primary constraints were budgetary policy
regarding single-purpose water supply projects and the lack of a cost sharing policy for water
supply. Modifications to these policies would greatly expand the potential for Corps
participation. There is local sponsor interest in changing the cost sharing policy for water
supply to be more similar to other project authorities. If this were done, the federal
government could potentially provide a significant portion (65 percent) of the estimated costs
of Corps-assisted water supply projects.

Based on current authorizations and policies, the greatest opportunities for Corps assistance in
water supply in Texas are through optimization of existing Corps projects to increase water
supply. The reservoirs with the highest potential for increased water supply include those in
southeast Oklahoma, the Sulphur River Basin, and Lake Texoma. Approximately 400,000
acre-feet per year of additional water supply could be obtained for use in Texas from these
sources. Seasonal variations of water conservation elevations at other reservoirs such as Lake
Benbrook and Lake Kemp can increase the reliability of the supplies and meet local needs.

Another area with high opportunities for Corps assistance under current policies appears to be
in the Rio Grande Valley. The Lower Rio Grande Valley is a primary supplier of fruits and
vegetables; it is one of the fastest growing areas in the State; and there are significant
projected water supply shortages. The reliance on a single source of water supply, the Rio
Grande, increases the risks and potential consequences during severe drought. There is also
concern that the projected shortages will be much greater if Mexico does not fulfill the 1944
Treaty obligations regarding minimum flow requirements. This is a real concern because
Mexico has continued to build new reservoirs, and they have stated that they do not intend to
operate their reservoirs for the purposes of meeting the Treaty obligations. Therefore, water
supplies in the Rio Grande must be carefully managed and optimized fully to meet demands.
Projects that are designed to enhance existing supplies, such as aquatic weed control, removal
of brush and stabilization of the riverbanks, and repairs to irrigation conveyance system to
minimize losses are very much needed but have limited financial resources. Local sponsors
would welcome federal assistance through technical resources and funding. Several of these
projects can be performed as a multipurpose project under the Corps’ Ecosystem Restoration
Authority. Modifications to the Corps’ policies regarding single-purpose water supply
projects and cost sharing would increase the likelihood of Corps participation and increase the
benefits to the State.

Rural assistance was identified as a concern and potential Corps role. The Corps is currently
assisting state and other federal agencies with improvements in colonias along the Rio Grande
and other rural areas, but they are limited due to policy constraints. The Corps has the ability
to bring together small communities to form regional solutions to water supply problems.
Under the Corps’ policy regarding “ability to pay”, the Corps could provide significant
financial support to rural communities. However, existing policy constraints regarding water
supply projects limit their contributions. Possible modifications to authorities and policies
would be needed for the Corps to be a major player in this area. There is a need and local
support for such changes.
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Through the Corps’ Ecosystem Restoration Authority, the Corps could participate in single
purpose and multipurpose projects that enhance water supplies. Recharge enhancement
projects for the Edwards Aquifer would provide flood damage reduction benefits, protection
of habitat for endangered species, and increased water supply. There is a high demand for
water from the Edwards Aquifer and alternative projects are very costly. Another ecosystem
restoration project could include wastewater reuse through constructed wetlands, which would
provide both water supply and ecosystem benefits. Both of these project types, recharge
enhancement and reuse, enhance existing water supplies. Corps participation is possible
through existing authorities but could be increased if the Corps could provide funding for the
water supply portion of the project.

In summary, the areas where the Corps can assist most effectively in water supply in Texas
are:

* Full utilization and optimization of existing Corps projects to increase water supply,
* Projects that are designed to enhance or protect water supply from the Rio Grande,

* Groundwater recharge enhancement projects, specifically the Edwards Aquifer,

*  Water supply enhancement through wastewater reuse and constructed wetlands, and
* Rural assistance.
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Region A (Panhandle Water Planning Area)
1. Description of Region A

The Panhandle Water Planning Area (Region A, PWPA) includes 21 counties and covers
approximately 18,750 square miles. (See Figure A-1.) The PWPA is primarily rural with the
main population center being Amarillo, Texas. The economy of the region may generally be
divided into the following sectors: agriculture and agribusiness, oil and gas operations, wholesale
and retail trade, various manufacturing, tourism, and institutional. Major water-using activities
include irrigation, petroleum refining, agricultural production, food processing and kindred,
chemical and allied products, and electric power generation.

The PWPA includes portions of the Rolling Plains and the High Plains natural regions. The
High Plains, also known as the Llano Estacado, are the southernmost extension of the Great
Plains, a physiographic province that extends along the eastern slope of the Rocky Mountains
from Canada to southwestern Texas. The High Plains comprise almost 8,000,000 acres of the
PWPA and are characterized by relatively flat terrain with a general but very gradual slope
toward the southeast. The large expanse of nearly level grassland is interrupted at various
locations by small ephemeral lakes (playas), dune fields, draws, and drainages that are tributaries
of the Canadian and Red Rivers.

The Rolling Plains encompass over 4,000,000 acres within the PWPA, including three
subregions — Mesquite Plains, Escarpment Breaks, and the Canadian Breaks. The Mesquite
Plains subregion is located in the region of Dallam, Sherman, Hansford, and Hartley counties.
This area has gently rolling topography with mesquite brush and short grasses. The vicinity of
Wheeler, Gray, Donley, and Armstrong counties is included in the Escarpment Breaks, a natural
boundary between the upper shortgrass plains and the mixed grass rolling plains. The Canadian
Breaks subregion is similar to the Escarpment Breaks, but includes the floodplain and sandhills
of the Canadian River in the northern Panhandle (vicinity of Moore, Hutchinson, Roberts,
Oldham, Hartley, and Hemphill counties).

The current total population in the PWPA is estimated to be approximately 379,018 in 2000 and
is projected to be 552,072 by year 2050. This represents an increase of 46 percent from 2000 to
2050. Essentially all of the increase is in the larger communities, with a declining rural
population projected. Counties with a projected population of 10,000 or greater in 2000 include
Gray, Hutchinson, Moore, Potter, and Randall. These counties include the cities of Amarillo,
Borger, Canyon, Dumas, and Pampa. The city of Amarillo is estimated to have a population of
177,644 in the year 2000, increasing to 286,692 by 2050, and accounts for much of the
population increase, especially in northern Randall County. Table A-1 and Figure A-2 show the
projected 2000 populations and changes in population for this region.
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Figure A-1: Region A
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Figure A-2
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Table A-1

Population Projections for Region A

County 2000 2000 2010 2020 2030 2040 2050
Census
Armstrong 2,148 2,028 2,036 2,022 1,978 1,894 1,835
Carson 6,516 6,804 8,192 8,469 8,671 8,767 8,795
Childress 7,688 7,818 8,220 8,474 8,716 8,987 9,274
Collingsworth 3,206 3,544 3,627 3,726 3,743 3,735 3,715
Dallam 6,222 6,020 6,400 6,618 6,592 6,511 6,390
Donley 3,828 3,624 3,495 3,396 3,185 2,964 2,712
Gray 22,744 24,944 26,071 27,146 24,307 23,783 23,291
Hall 3,782 3,716 3,666 3,599 3,482 3,366 3,270
Hansford 5,369 6,069 6,390 6,476 6,381 6,225 5,998
Hartley 5,537 5,233 5,954 6,040 6,114 6,221 6,322
Hemphill 3,351 3,884 4,119 4,175 4,086 4,003 3,891
Hutchinson 23,857 26,101 26,862 27,112 26,538 25,763 24,883
Lipscomb 3,057 3,257 3,398 3,432 3,422 3,367 3,257
Moore 20,121 20,901 23,562 26,286 28,881 31,418 34,315
Ochiltree 9,006 9,647 10,235 10,584 10,534 10,391 10,162
Oldham 2,185 2,393 2,538 2,563 2,531 2,418 2,280
Potter 113,546 114,042 121,538 131,631 140,011 148,927 156,817
Randall 104,312 118,818 140,204 161,388 182,267 206,670 235,158
Roberts 887 1,056 1,111 1,088 1,033 961 847
Sherman 3,186 3,200 3,292 3,296 3,143 2,989 2,817
Wheeler 5,284 5,919 5,959 5,974 6,021 6,032 6,043
Total 355,832 379,018 416,869 453,495 481,636 515,392 552,072

Water supplies in the PWPA include both surface and groundwater sources. In the PWPA there
are two major aquifers, the Ogallala and Seymour, and four minor aquifers, the Blaine, Rita

Blanca, Whitehorse, and Dockum, which serve as groundwater sources for the study area.

Groundwater

Parts or all of 18 counties in the PWPA study area are included in the following six groundwater

districts:

* Collingsworth County Underground Water District,

e Dallam County Underground Water District,
* Hemphill County Underground Water District,

* High Plains Underground Water Conservation District,

¢ North Plains Groundwater District, and
e Panhandle Groundwater District.

The Ogallala is the primary aquifer that supports the major irrigated agricultural production base,
as well as municipal water needs in the PWPA. Water-table elevations approximately parallel
The aquifer is recharged by

the land surface and dip from the northwest to the southeast.
precipitation and runoff that drains to lakes, rivers, and streams.
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The Seymour is a major aquifer located in north central Texas and some Panhandle counties.
This aquifer consists of isolated areas of alluvium that are erosional remnants of a larger area.

The Dockum is a minor aquifer that underlies the Ogallala aquifer and extends laterally into parts
of West Texas and New Mexico. The primary water-bearing zone in the Dockum Group,
commonly called the “Santa Rosa,” consists of up to 700 feet of sand and conglomerate
interbedded with layers of silt and shale. Aquifer permeability is typically low, and well yields
normally do not exceed 300 gallons per minute.

The Rita Blanca is a minor aquifer that underlies the Ogallala Formation in western Dallam and
Hartley counties in the northwest corner of the Texas Panhandle. The portion of the aquifer
located in the PWPA makes up a small part of a large aquifer system that extends into
Oklahoma, Colorado, and New Mexico.

The Blaine is a minor aquifer located in portions of Wheeler, Collingsworth, and Childress
Counties of the RWPA and extends into western Oklahoma.

The Whitehorse is a Permian aquifer occurring in beds of shale, sand, gypsum, anhydrite, and
dolomite. It is an important source of water in and near the outcrop area around Wheeler
County.

Surface Water

The PWPA is located within portions of the Canadian River and Red River basins. These two
river systems and associated impoundments provide surface water for municipal, agricultural,
and industrial users in the area.

In 1996, only three percent of the total water use in the Canadian River basin portion of the
PWPA was from surface water sources. There are two major reservoirs in the Texas portion of
the basin: Lake Meredith and Palo Duro Reservoir. According to the TNRCC’s 1996 State of
Texas Water Quality Inventory, the principal water quality problems in the Canadian and Red
River basins are elevated dissolved solids, nutrients, and dissolved metals.

Important reservoirs in the Red River basin in the PWPA include Greenbelt Reservoir, Bivens
Lake, Baylor Lake and Lake Childress, Lake Tanglewood, Buffalo Lake and Lake McClellan.
Surface water is used in a larger scale in the Red River basin portion of the PWPA than in the
Canadian River basin.

2. Existing Reservoirs and Lakes in Region A

Surface water supplies identified in the regional water plan include three reservoirs designated
for drinking water supply. The three major reservoirs that were identified as significant sources
of surface water in the PWPA are Lake Meredith, Palo Duro Reservoir, and Greenbelt Reservoir.
Available supplies from these sources were determined using historical yield studies and an
assessment of existing infrastructure. An evaluation of the adequacy of hydrologic data from
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U.S. Geological Survey (USGS) gaging stations and the need for more current hydrologic data is
also presented. The quality of hydrologic data and its potential effect on the reservoir yield
analyses is discussed in the plan.

Ten smaller reservoirs are discussed with respect to their use as potential future surface water
supplies. These reservoirs are currently used for recreation, flood control, soil erosion control,
and wildlife habitat. These include Lake McClellan, Buffalo Lake, Lake Tanglewood, Rita
Blanca Lake, Lake Marvin, Baylor Lake, Lake Childress, Lake Fryer, Club Lake, and Bivens
Lake. Because yield studies are not routinely performed on smaller reservoirs designated for
uses other than drinking water supply, no firm yield information is available for these reservoirs.
Table A-2 provides a summary of pertinent data for the three major water supply reservoirs.
Table A-3 provides a summary of pertinent data for minor reservoirs.

Table A-2
Summary of Major Reservoir Data in Region A

Reservoir County Conservation Yield Uses Owner Permit
Capacity (Acre- | (Acre-Feet Amount
Feet) per Year) (Acre-Feet
per Year)
Palo Duro Hansford 60,897 6,570 Municipal PDRA 10,460
Meredith Moore, 817,976 76,000 Municipal, Industrial, | National Park 151,200
Potter, and Flood Control, and Service, BuRec
Hutchinson Sediment Storage and CRMWA
Greenbelt Donlex 59,110 7,457 Municipal, Industrial, | GM&IWA 16,230
and Mining

3. Existing Corps Projects in Region A

The Bureau of Reclamation constructed Lake Meredith in 1965. The Bureau and CRMWA
operate the lake for water supply, and the Tulsa District of the Corps operates Lake Meredith for
flood control. There are no other existing Corps projects in the Panhandle Water Planning Area.

4. Water Demands in Region A

Regional demands were developed by city, county and category. In summary, the total demands
for the PWPA are projected to increase from 1,718,402 to 1,812,949 acre-feet per year. The
largest water demand category is irrigation, which accounts for nearly 90 percent of the total
demand in the region. Municipal is the next largest water user in the PWPA, and livestock is the
third largest demand. Manufacturing, mining, and steam electric power demands together
account for only three percent of the total water demands. Over the planning period, irrigation
and mining demands are expected to remain about the same, while municipal, manufacturing,
livestock and steam electric demands are projected to increase. The projected increases in
municipal and manufacturing demands are expected to occur near the larger municipalities, and
to a lesser extent in the rural areas. Livestock increases are due to growth in the concentrated
animal feedlot operations industry. A comparison of the regional supply and demand by decade
is shown in Figure A-3.
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Table A-3
Summary of Minor Reservoir Data in Region A

Reservoir Stream River Basin Use Water Rights * Date of Capacity
Impoundment (acre-feet)
McClellan McClellan Creek Red soil conservation, USFS 1940s 5,005 *
flood control, (recreational)
recreation,
promotion of wildlife
Buffalo Tierra Blanca Red flood control, n/a 1973-1975 18,150
Creek promotion of wildlife,
Tanglewood  |Palo Duro Creek Red recreation n/a 1960s n/a
Rita Blanca Rita Blanca Creek Canadian |recreation Dallam & 1941 12,100
Hartley
Counties
(recreational)
Marvin Boggy Creek Canadian  |soil conservation, U.S. Forest 1930s 553 *
flood control, Service
recreation, (recreational)
promotion of wildlife
Baylor Baylor Creek Red recreation City of 1949 9,220
Childress
397 acre-feet/yr
Childress unnamed tributary Red n/a n/a 1923 4,600
to Baylor Creek (as built)
Fryer Wolf Creek Canadian  |soil conservation, n/a 1938 n/a
flood control,
recreation,
Club n/a Red n/a n/a N/a n/a
Bivens Palo Duro Creek Red groundwater recharge |n/a 1926 5,120
Source:  Breeding, 1999
*TNRCC, 1999
n/a — data not available
Figure A-3
Comparison of Current Supplies to Projected Demands for Region A
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5. Major Water Management Strategies for Region A

In almost all cases the recommended water management strategies for municipal and industrial
needs are to develop additional groundwater supplies. There is a recommendation to construct
water treatment and transmission facilities to use supply from Palo Duro Reservoir. There is one
significant reuse project recommended to meet projected steam electric power plant needs. For
irrigation needs, recommended strategies were developed to reduce demands. The irrigation
management strategies include the use of the North Plains Potential Evapotranspiration Network
(NPPET) to schedule irrigation, changes in crop variety, irrigation equipment efficiency
improvements, changes in crop types, converting irrigated acreage to dryland acreage,
implementing conservation tillage methods and implementing precipitation enhancement
projects. A summary of the recommended major water management strategies is presented in
Table A-4.

Table A-4
Recommended Major Water Management Strategies for Region A
Estimated
Water
Water User County Management Source Total Supply
Group Strategy Capital Cost (Acre-
Feet/year)
Municipal <Regional> Local Ogallala | $107,000,000 NA
groundwater aquifer
development
Amarillo Potter and Roberts County Ogallala $208,000,000 45,000
Randall Well Field aquifer
Development
Irrigation <Regional> Conservation N/A $29,000,000 N/A
Manufacturing | <Regional> Develop local Ogallala, $10,500,000 11,000
groundwater, Palo Duro
develop Reservoir
transmission from
Palo Duro, reuse
Livestock <Regional> Local Ogallala $23,000,000 27,000
groundwater
development
Steam Electric | Moore and Local Ogallala/ $10,000,000 16,000
Potter groundwater wastewater
development/reuse effluent

NA — Not applicable. Most of the recommended groundwater development included conversion
from irrigation use to municipal use.
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6. Public Involvement in Region A

The public was involved in the regional planning efforts through planning group meetings;
presentations to various civic, governmental, special interest, and agricultural groups; coverage
by local media outlets, including television, radio and print; surveys of water user groups;
development of a website; and public information meetings.

A formal public hearing was conducted on September 19, 2000, to receive comments on the
initially prepared regional water plan. The PWPG received a total of 37 comments, which were
addressed by the PWPG in two meetings and formal responses to all comments were made.
Overall, the comments were positive, with the most concern expressed with the potential
development of a reservoir, Sweetwater Creek Reservoir, in Wheeler County and a proposal by
Mesa Water Supply Corporation to develop groundwater in Roberts County for export outside
the region.

6. Regional Water Planning Participants in Region A

There are 22 voting representatives on the PWPG. The chairman is C.E. Williams, the general
manager of the Panhandle Groundwater Conservation District. The contract administrator for
the PWPG is the Panhandle Regional Planning Commission. The lead consultant was Freese and
Nichols of Fort Worth. A list of potential interviewees that were involved in the first round of
water planning in the PWPA is presented in Table A-5.

Table A-5
Potential Interview Subjects in Region A
Name Organization

C.E. Williams Panhandle Groundwater Conservation District

Jarrett Atkinson Panhandle Regional Planning Commission

John C. Williams Canadian River Municipal Water Authority

Bobbie Kidd Greenbelt Municipal and Industrial Water Authority

Jim Derrington Palo Duro River Authority

Judge Vernon Cook Roberts County

Dr. John Sweeten Texas A&M Agricultural Experiment Station

Tammy Sullivan Freese and Nichols, Inc., Lead Consultant for SB1
8. Recommendations that May Affect Corps Projects in Region A

There are no recommendations in the PWPA Regional Water Plan that are expected to affect any
proposed Corps projects.
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Region B
1. Description of Region B

Region B covers approximately 8,650 square miles in the north central part of the state and
borders the southern boundary of Oklahoma as shown on Figure B-1. Most of the region lies in
the Red River basin with portions within the Trinity and Brazos basins. The region is mainly
rural and has some of the largest ranches in the state, including Waggoner Ranch in Wilbarger
County and Four Sixes Ranch in King County. The major city in the region is Wichita Falls.

Region B lies in the “Rolling Plains” area, with the exception of Montague County, which lies in
the “Oakwood and Prairies” area. The Rolling Plains area is generally characterized by mesquite
brush, prairie grasses and sandstone outcrops. The land slopes gently to the east and southeast.
The geology of the region includes numerous salt outcrops, salt springs and seeps. As a result,
waters in the region often exhibit high dissolved solid and chloride concentrations, especially the
rivers and streams in the western part of the region.

In general, most of the population is concentrated in the eastern portion of the region with over
one-half located in and around Wichita Falls. According to the preliminary 2000 census data,
the total population of Region B is reported to be 201,412. As shown on Table B-1, the region’s
population is projected to have only a moderate increase of approximately 7.5 percent over the
50-year planning period. The largest growth is expected in Wichita and Wilbarger counties,
while several counties in the western part of the region are expected to decrease in population.
Montague County is also shown to decrease in population over the planning period, but the 2000
census data shows a much higher population than projected. It is expected that Montague
County will continue to grow as the Dallas-Fort Worth metroplex expands into surrounding
counties. A comparison of the region’s population growth is shown on Figure B-2.

Table B-1
Population Projections for Region B

Region B

2000
County Census 2000 2010 2020 2030 2040 2050
Archer 8,854 9,215 9,523 9,809 9,794 9,708 9,585
Baylor 4,093 4,110 3,929 3,598 3,353 3,288 3,227
Clay 11,006 9,610 9,652 9,650 9,651 9,792 9,849
Cottle 1,904 2,105 2,035 1,921 1,760 1,596 1,443
Foard 1,622 1,741 1,736 1,731 1,667 1,604 1,513
Hardeman 4,724 4,956 4,957 5,008 5,023 5,038 5,047
King 356 400 397 389 344 313 287
Montague 19,117 16,583 16,243 15,911 15,228 14,566 13,869
Wichita 131,664 130,193| 136,455 142,350| 145,811 148,553 151,349
Wilbarger 14,676 15,515 16,069 16,649 16,982 17,093 17,103
Young* 3,396 3,365 3,525 3618 3,648 3,645 3,642
Total 201,412 197,793 204,521 210,634| 213,261 215,196 216,914
* Includes only the city of Olney
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Figure B-1: Region B
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Water supply in the region is obtained from in-region reservoirs, run-of-river supplies,
groundwater, local supplies and a small amount from inter-region transfers. The current
estimated supply used in the region is nearly 240,000 acre-feet per year. Approximately 75
percent of this supply is surface water, with the remainder obtained from the Seymour and Blaine
aquifers. Most of the groundwater supplies are used in the western part of the region where there
are few surface water sources. However, some surface water is supplied to this area from
Greenbelt Lake in Region A. Wichita Falls is the major supplier of municipal water in the
region, providing over 40,000 acre-feet per year for municipal and industrial use.

2. Existing Reservoirs and Lakes in Region B

There are 10 reservoirs listed in the Region B plan. Of these, Santa Rosa Lake is projected to
have no reliable yield, and Lake Diversion was assumed operated in conjunction with Lake
Kemp, providing no additional yield. A summary of pertinent data for the reservoirs is provided
in Table B-2.

Lake Pauline is owned and operated by West Texas Utilities and is used for cooling for the
associated power plant. To provide sufficient cooling supply, water is diverted from Groesbeck
Creek as needed. Since the power plant is used to meet peak demands during summer and winter
months, water use from this lake varies considerably.

Lakes Arrowhead and Kickapoo are owned and operated by the city of Wichita Falls. These
lakes are used primarily for municipal and manufacturing supplies in the central part of the
region and are generally operated as a system. Recent droughts have resulted in low lake levels
and mandatory rationing for Wichita Falls customers, which has created much public interest in
pursuing additional water supply.

Lakes Kemp and Diversion are operated as a system and are permitted together. Historically,
most of the water from these lakes is used for irrigation and steam electric power. Wichita Falls
has a municipal water right in Lake Kemp and is currently pursuing a strategy to utilize this
right. There are two major concerns with supply from these reservoirs: salinity content and high
sedimentation rates. The salinity content greatly affects the potential uses of the water supply.
An on-going chloride control project in the Wichita basin has reduced the total chloride load to
Lake Kemp by 25 percent, but there still are considerable loads from the North and Middle
Wichita Rivers. The high sedimentation rate at Lake Kemp (1.13 acre-feet per year per square
mile of drainage basin) significantly reduces the expected yield of the reservoir. The lake is
scheduled for a sediment survey, and this data will provide a better assessment of the lake’s
capacity and estimated yield.

Other regional lakes include small local lakes or reservoirs that are used for municipal and
industrial supplies for nearby municipalities. These include Lake Iowa Park and North Fork
Buffalo Creek reservoir, which supply the city of lowa Park; Lakes Olney and Cooper, a twin
lake system that supplies the city of Olney; Lake Electra; Lake Nocona; and Lake Amon G.
Carter, which supplies the city of Bowie.
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Table B-2
Summary of Reservoir Data in Region B

Year 2000
Reservoir County Elev Area |Conservation| Yield Uses Owner Permit
(MSL) | (Acres)| Capacity |(ac-ft/yr) amount
(ac-ft) (ac-ft/yr)
Pauline Hardeman| 1490 543 3,297 1,800 Industrial West Texas 7,153
Utilities
Kemp Baylor 1144 | 12,475 204,000 126,000 | Municipal, WCWID #2, 193,000
Industrial, | City of Wichita
Irrigation, Falls
Mining,
Recreation,
Flood control
Diversion Archer, 1051 3,282 30,100 0 WCWID #2, |Permitted
Baylor City of Wichita |with Lake
Falls Kemp
Electra Wilbarger | 1111 731 5,626 470 Municipal | City of Electra 600
N.F. Buffalo Wichita 1048 1,500 14,378 2,100 Municipal City of lowa 840
Creek Park
Kickapoo Archer 1045 6,072 96,302 15,946 Municipal | City of Wichita | 40,000
Falls
Arrowhead Clay, 926 14,000 246,800 29,532 Municipal | City of Wichita | 45,000
Archer Falls
Olney/Cooper | Archer 1150 465 6,165 910 Municipal City of Olney 1,260
Nocona Montague | 827 1,413 21,750 1,260 Municipal, |North Montague| 1,080
Recreation, WSD
Industrial
Amon Carter | Montague | 920 1,848 27,559 2,600 Municipal City of Bowie 3,500

3. Existing Corps Projects in Region B

There are two projects and/or lakes in Region B that include Corps of Engineers involvement: 1)
the Chloride Control project in the Wichita Basin, and 2) operation of Lake Kemp for flood
control.

The Red River Authority of Texas has been working with the Corps for a number of years to
reduce the chloride concentrations from eight of the Red River Basin’s natural salt sources.
There are four saline inflow areas that impact water quality in Region B. The Wichita Basin,
which contains three of these sources, was selected as the inaugural chloride control project to
improve water quality in Lake Kemp. The project calls for low-flow structures to be built on the
South, Middle and North Wichita Rivers. Low flows that are high in salts would then be
diverted to the Truscott Brine Reservoir, located in Knox County in Region G. To date only the
chloride control facility on the South Wichita has been constructed. The construction of the
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other facilities has been delayed to address potential environmental issues raised by USFWS and
TPWD. Public hearings on the Supplemental Final EIS were to be held after completion of the
regional water plans.

As part of the Flood Control Act of 1962, Lake Kemp was re-designed by the Corps of Engineers
(Tulsa District) in the late 1960s, and construction was completed in 1974.The design called for
part of the total storage to be used for flood control (234,900 acre-feet). The remaining storage
(268,000 acre-feet) was designated as conservation storage for municipal, industrial, irrigation,
mining and recreational use. Wichita Falls and WCID #2 own Lake Kemp, and the Corps
currently operates it for flood control.

4. Water Demands in Region B

The total water demands in the region are currently 169,600 acre-feet per year and are projected
to increase about 8 percent to 183,200 acre-feet per year. Over half of the water demand in the
region is attributed to irrigation, with municipal and power uses accounting for most of the
remaining demand. The major demand centers are municipal and industrial use in Wichita Falls
and irrigation in Wichita and Wilbarger counties. While most of the demands in Wichita County
are met with surface water supplies, the demands in Wilbarger County are met with groundwater.
A comparison of the regional supply and demand by decade is shown in Figure B-3.

Figure B-3
Comparison of Current Supplies to Projected Demands for Region B
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5. Major Water Management Strategies for Region B

In Region B only three user groups were identified with projected water demands that exceeded
the currently available supplies. These included the cities of Electra and Vernon and
manufacturing use in Wilbarger County. In addition, it was found that the city of Wichita Falls
should increase the reliability of its system since it is a major provider of municipal water in the
region.

The three water management strategies identified for Region B are currently being considered
and/or implemented by the respective entities. They include:
1) City of Vernon and manufacturing in Wilbarger County: Install a nitrate removal system
and develop additional groundwater supplies from the Seymour aquifer,
2) City of Electra: Re-develop existing groundwater wells and construct an advanced
treatment system,
3) City of Wichita Falls: Utilize the existing water right in Lake Kemp, construct a reverse-
osmosis treatment plant, and pursue wastewater reuse.

In addition, the region recommends continuation of the Chloride Control Project in the Wichita
basin to help further reduce chloride loading to Lake Kemp. A summary of the recommended
water management strategies is presented in Table B-3. Other potential projects identified in the
plan, but not formally recommended by the RWPG, that could benefit from Federal involvement
are listed in Table B-4.

6. Public Involvement in Region B

The public was involved in the regional planning efforts through planning group meetings,
presentations to civic groups and public conferences, surveys of water user groups, and drought
planning workshops. An internet web site was maintained by the Red River Authority for
disseminating information about the water resources in the region and opportunities for public
involvement. Three public hearings were held during the planning process. Two meetings
addressed the initial organization of the regional planning group, and one meeting was held to
review and comment on the Initially Prepared Plan.

Numerous comments were received at the last public hearing. In general, there was an overall
concern for supplies for Wichita Falls and their customers. There was public support for Lake
Ringgold, which was not selected as a preferred management strategy. The public also
expressed concern about water quality of wastewater reuse, the reliability of the supply amount
from Lake Kemp, and the accuracy of water demand projections for the rural areas located east
and south of Wichita Falls. The 2000 census data indicate these areas are growing faster than the
plan projected. There were also mixed comments on the chloride control projects. Many in the
area supported the chloride control projects, while others (specifically environmental groups)
questioned the cost-benefit ratio.
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7.

Regional Water Resource Planning Participants in Region B

There are 17 representatives on the Region B Water Planning Group. The chairman is Ron
Glenn of the Red River Authority. The Red River Authority was instrumental in the public
involvement with the plan. The lead consultant was Biggs and Mathews, Inc., in Wichita Falls.
A list of potential interviewees that were involved in water planning in Region B is presented in
Table B-5.

8.

Table B-5
Potential Interview Subjects in Region B

Name Organization

Ron Glenn Red River Authority
George Bonnet City of Wichita Falls
Jimmy Banks Wichita County WID#2
Kelly Couch City of Vernon

Wilson Scaling RWPG - agriculture
Chris Bissett West Texas Utilities
J.K. (Rooter) Brite RWPG - environmental
Joe Pence City of Henrietta
Robert Kincaid City of Crowell

Kerry Maroney Biggs and Mathews

Recommendations that May Affect Corps Projects in Region B

Three recommendations in the Region B plan may affect existing or proposed Corps projects.
These are:

)]

2)

Raise the conservation elevation for Lake Kemp to compensate for decreased capacity
due to sedimentation. This was considered during design of the lake and is a potential
option. The general consensus of the region is that as the chloride control project
decreases the salinity of Lake Kemp, the demand for its water will increase. This
increased demand will include both municipal and irrigation uses. A higher conservation
elevation may offset the effects of sedimentation on the yield of the lake. This will need
to be confirmed with an operation study, preferably after the proposed area-capacity
survey is completed.

Continue implementing the chloride control project in the Wichita Basin. This project is
proceeding with the Red River Authority as the local sponsoring agency. The RRA is
active in promoting the project both nationally and locally. As discussed above,
implementation of the other components of the chloride control project may increase
demands on Lake Kemp. It may also reduce inflows to the lake and reduce yield.
Further assessment on the impact to the lake’s yield is needed.
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3) Based on the results of an on-going brush control study in the Wichita River Basin,
upstream of Lake Kemp, the region may recommend large-scale brush management for
areas with the greatest potential for increased stream flows. If brush control is found
successful in the Wichita Basin, a large-scale program may increase flows to Lake Kemp.
It most likely will not affect flood flows.

In addition, the Ringgold Reservoir project was recommended for consideration as a long-term
water supply. There was much local support for the project, and the local sponsor could possibly
include the city of Wichita Falls, Red River Authority or a joint venture of local water providers.
Further review is needed to determine if this project could be modified for Corps involvement.
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Region C
1. Description of Region C

Region C is located in the northern part of the state and borders the southern boundary of
Oklahoma as shown on Figure C-1. Most of the region lies in the Trinity River basin, with
portions with in the Red, Brazos, Sulphur, and Sabine basins. The region is mainly urban and
has nearly one-fourth of the state’s population.

Region C includes all of 15 counties and a portion of one county, the part of Henderson County
located in the Trinity basin. Region C covers approximately 13,600 square miles.

The two most populous counties in Region C are Dallas and Tarrant with 70.6 percent of the
region’s population. Collin, Denton, Ellis, and Grayson counties also have 1998 populations
over 100,000 people. During the 1900s, the population of Region C grew from 588,706 in 1900
to 5,255,377 in 2000. The region’s population has increased at a compounded rate of 2.6 percent
per year since 1940, and continues to grow at a rapid rate. Figure C-2 shows projected
population for 2050 and the percent growth over the 50-year planning period.

As shown in Table C-1, the population of Region C is projected to increase from 5,255,377 to
9,481,157 over the 50-year planning period, almost doubling. As the Metroplex expands, Collin,
Dallas, Denton, and Tarrant counties are expected to have the most growth. All of the counties
in the region are shown to increase through the planning period. The 2000 census count shows a
greater population than projected by the Region C plan.

Table C-1

Population Projections for Region C

2000
County Census 2000 2010 2020 2030 2040 2050
Collin 491,675 443,000 635,455 923,309 1,150,001 1,351,000 1,501,395
Cooke 36,363 34,209 36,967 38,816 40,000 41,250 42,500
Dallas 2,218,899 2,104,858 2,326,828 2,556,793| 2,784,704] 3,045,931 3,259,995
Denton 432,976 423,327 591,350 802,461 1,033,731] 1,200,000, 1,349,999
Ellis 111,360 103,070 123,854 144,054 162,273 175,403 185,364
Fannin 31,242 30,000 33,601 37,000 39,501 40,499 41,001
Freestone 17,867 18,167 18,800 19,300 19,600 20,000 20,300
Grayson 110,595 106,119 110,226 114,702 117,865 120,981 122,000
Henderson (Partial) 52,613 46,562 51,261 55,515 57,704 58,690 60,476
Jack 8,763 7,819 8,139 8,591 8,934 9,175 9,353
Kaufman 71,313 68,368 87,106 108,291 129,359 147,108 162,417
Navarro 45,124 45,191 49,207 53,031 57,015 59,200, 61,000
Parker 88,495 80,436 99,095 118,287 139,094 156,023 171,216
Rockwall 43,080 41,175 61,392 88,136 122,000 160,588 203,529
Tarrant 1,446,219] 1,415,759 1,594,218 1,798,894 1,915,375 2,111,193 2,205,610
Wise 48,793 44,800 54,674 64,363 73,641 81,000 85,002
Region C Total 5,255,377, 5,012,860, 5,882,173 6,931,543 7,850,797 8,778,041 9,481,157
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Figure C-1: Region C
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Figure C-2
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Water supply in the region is obtained from in-region reservoirs, imports from other regions,
groundwater, and local supplies. The current estimated supply for Region C is approximately
2,098,000 acre-feet per year, including sources for which transmission facilities have not yet
been developed. Approximately 87 percent of the region’s available supply is surface water,
with over half of the total available supply coming from in-region reservoirs. Region C is
currently using less than half of the total groundwater supply available in the region. However, in
some counties current use is more than the reliable supply in the aquifers, and it is unclear
whether or not all of the groundwater supplies thought to be available to other counties will be
developed.

2. Existing Reservoirs and Lakes in Region C

Table C-2 lists twenty-seven reservoirs with conservation capacities exceeding 10,000 acre-feet
located in Region C. Water suppliers in Region C also import water from neighboring regions.
With the exception of Lake Texoma, water quality is relatively high in Region C reservoirs.

Many of the water providers operate their reservoirs as systems to reduce pumping costs, control
the water quality, and/or maximize yield. Examples of system operation include the North Texas
Municipal Water District, Dallas Water Utilities, and Tarrant Regional Water District systems.

North Texas Municipal Water District (NTMWD) combines Lake Lavon, Lake Texoma, Lake
Chapman, and reuse to provide water to their customers. All of these sources are mixed in Lake
Lavon and treated and distributed to NTMWD customers from this site. The water is used for
municipal and industrial purposes.

Dallas Water Utilities (DWU) provides raw and treated water to wholesale customers as well as
supplying the city of Dallas. DWU currently obtains its water supplies from 6 reservoirs and one
run-of-the-river diversion. DWU’s water treatment plants and customers on the west side of the
city are supplied with raw water from Lakes Ray Roberts, Lewisville, and Grapevine, as well as
run-of-the-river diversions from the Elm Fork of the Trinity River. Lake Ray Hubbard and Lake
Tawakoni (located in Region D) provide water to DWU’s eastern water treatment plant. White
Rock Lake, a small lake located in the city, is used for irrigation supplies and is not connected to
any treatment plant. DWU also has substantial water rights in two currently unconnected
reservoirs: Lake Fork in Region D and Lake Palestine in Region I. DWU is currently
constructing a pipeline from Lake Fork and has plans to connect with Lake Palestine in the
future.

The Tarrant Regional Water District (TRWD) obtains its supplies from 8§ reservoirs located in
the Trinity basin in Region C. Cedar Creek and Richland-Chambers reservoirs supply water to
users in East Texas, Fort Worth, Arlington, Mansfield, and the Trinity River Authority. The
West Fork reservoirs include Eagle Mountain Reservoir, Lake Worth (owned by Fort Worth),
and part of Lake Bridgeport. TRWD primarily sells water for municipal and industrial purposes.
Lake Arlington (owned by Arlington) and Lake Benbrook (a COE project) provide terminal
storage for water pumped from East Texas as well as independent supplies.
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The Trinity River Authority (TRA) has other water supplies in addition to water purchased from
TRWD. The TRA is the local sponsor for the Corps of Engineers in Joe Pool, Navarro Mills,
and Bardwell Lakes, and owns Lake Livingston in Region H. TRA also has reuse projects in Las
Colinas, Waxahachie, and Ennis. Water from Lake Livingston is imported from Region H to
Lake Fairfield for power generation. Although the water in Joe Pool Lake is contracted, not all
of the water is being used due to the cost of adding the required infrastructure. TRA’s lakes
generally supply water to the areas in which they are located.

The Region C water supply includes smaller reservoirs, ponds, and groundwater sources. The
smaller reservoirs typically supply water to the area in which they are located. Typically, the
ponds are used for irrigation and livestock purposes. In most counties, the Trinity and Woodbine
aquifers are being pumped beyond their reliable supply. The Texas Water Development Board’s
estimate of the reliable water supply in the Carrizo-Wilcox aquifer in Freestone County is much
higher than the current use. Whether or not the remaining supply will be developed is yet to be
determined.

Table C-2
Summary of Major Reservoir Data in Region C
(Conservation Storage over 10,000 Acre-Feet)

Permitted Permitted
. Conservation| Reliable Supply Diversion
Reservoir County Storage (Acre-Feet/Year) Uses Owner (Acre-
(Acre-Feet) Feet/Year)
Moss Cooke 23,210 4,500|Municipal City of 4,500
Gainesville
Texoma Grayson, 2,733,000 145,400|Municipal, Corps of 145,400
Cooke Industrial, Engineers
Irrigation,
Mining,
Recreation
Valley Fannin, 15,000 N/A|Industrial TXU 10,000
Grayson
Bonham Fannin 13,000 5,340{Municipal City of Bonham 5,340
Ray Roberts Denton, 799,600 110,000{Municipal, Corps of 799,600
Cooke, Hydroelectric Engineers
Grayson
Lost Creek Jack 11,961 1,397|Municipal, City of 1,397
Irrigation Jacksboro
Bridgeport Wise, Jack 387,000 15,000{Municipal, Tarrant 15,000
Irrigation, Regional Water
Mining, District
Recreation
Lewisville Denton 618,400 110,800|Municipal, Corps of 598,900
Industrial, Engineers
Irrigation,
Hydroelectric,
Recreation
Lavon Collin 380,000 104,000{Municipal, Corps of 130,957
Industrial Engineers
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Table C-2 (continued)

Permitted Permitted
. Conservation| Reliable Supply Diversion"
Reservoir County Storage (Acre-Feet/Year) Uses Owner (Acre-
(Acre-Feet) Feet/Year)
Weatherford Parker 19,470 2,000|{Municipal, City of 5,220
Industrial, Weatherford
Irrigation
Grapevine Tarrant, 161,250 23,100({Municipal, Corps of 161,250
Denton Industrial, Engineers
Irrigation,
Recreation
Eagle Mountain Tarrant, 210,000 86,600|Municipal, Tarrant 159,600
Wise Industrial, Regional Water
Irrigation, District
Mining
Worth Tarrant 38,124 0|Municipal, Tarrant 13,298
Industrial, Regional Water
Irrigation District
Benbrook Tarrant 72,500 9,800|Municipal, Corps of 72,000
Industrial, Engineers
Irrigation
Arlington Tarrant 45,710 7,050|Municipal, City of 23,120
Industrial Arlington
Joe Pool Dallas, 176,900 16,900 (Municipal, Corps of 17,000
Tarrant Irrigation Engineers
Mountain Creek Dallas 22,840 N/A|Industrial TXU 6,400
North Dallas 17,100 0|Industrial TXU 1,000
White Rock Dallas 21,345 N/A|Municipal, Dallas Water 8,703
Industrial, Utilities
Irrigation
Ray Hubbard Dallas, 490,000 63,100{Municipal, Dallas Water 89,700
Kaufman, Industrial, Utilities
Rockwall Irrigation,
Recreation
Bardwell Ellis 54,900 9,600|Municipal Corps of 14,729
Engineers
Waxahachie Ellis 13,500 2,400|Municipal, City of 3,570
Industrial, Waxahachie
Irrigation
Cedar Creek Henderson, 678,900 175,000|Municipal, Tarrant 175,000
Kaufman Industrial, Regional Water
Irrigation District
Forest Grove Henderson 20,038 9,500|Industrial TXU N/A
Navarro Mills Navarro 63,300 19,400 (Municipal, Corps of 19,400
Industrial Engineers
Richland-Chambers |Freestone, 1,135,000 223,650|Municipal, Tarrant 223,650
Navarro Industrial Regional Water
Irrigation, District
Recreation
Fairfield Freestone 50,600 14,150|Industrial, TXU N/A
Irrigation
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3. Existing Corps Projects in Region C

The Corps of Engineers has played an active role in the development of surface water projects in
Region C, participating in nine reservoir projects in the region and one that is located in Region
D and supplies water for Region C:

e Lake Texoma: North Texas Municipal Water District has contracted with the Corps of
Engineers to use water for municipal and industrial purposes in Region C. Greater
Texoma Utility Authority, Denison, and TXU Electric also use Lake Texoma, which is
also used for hydropower generation. Lake Texoma is saline and must be blended with
other sources or desalinated before it can be used for municipal purposes. Because
Lake Texoma borders Texas and Oklahoma, the yield of the reservoir is shared between
the two states.

* Lake Ray Roberts: Dallas Water Utilities and Denton are local sponsors for Lake Ray
Roberts and use its water supply.

* Lake Lewisville: Dallas Water Utilities and Denton are local sponsors for Lake
Lewisville and use its water supply.

» Lake Lavon: North Texas Municipal Water District uses water from Lake Lavon in
their water supply system. Lake Lavon is the mixing reservoir for the NTMWD ‘s
multiple sources.

* Lake Grapevine: Dallas, Grapevine, and Park Cities Municipal Utility District all have
water rights in Lake Grapevine.

* Lake Benbrook: Weatherford, Benbrook, and the Tarrant Regional Water District all
use supplies from Lake Benbrook.

* Joe Pool Lake: The Trinity River Authority is the local sponsor for Joe Pool Lake. The
TRA has contracted the water supply facilities, but the infrastructure is not in place for
two of their customers to transport the water. This water may or may not be used in the
future.

* Lake Bardwell: The Trinity River Authority has contracted with the Corps of Engineers
to use water from Lake Bardwell. This water is used to supply entities in Ellis County.

* Navarro Mills Lake: The Trinity River has contracted with the Corps of Engineers to
use water from Navarro Mills Lake. The water is used by the City of Corsicana and
other water suppliers in Navarro County.

* Lake Chapman: North Texas MWD, Irving, and Upper Trinity Regional Water District
all use water from Lake Chapman in Region D.

4. Water Demands in Region C

The current water demands in Region C are 1,376,373 acre-feet per year and are projected to
increase to 2,536,902 acre-feet per year by the year 2050. Over 80 percent of the water demand
is for municipal purposes. Manufacturing and steam electric power are other significant users.
The water demands are concentrated in the Dallas, Tarrant, Denton, and Collin counties. A
summary of water demands by use type are shown in Table C-3.

Region C has 2,098,855 acre-feet per year of water supply currently available, including imports
from other regions and unconnected resources. The water supply consists of reservoirs located
in Region C, groundwater, irrigation local supplies, mining local supplies, livestock local
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supplies, reuse, and imports. Figure C-3 shows the water currently available to Region C and the
projected demands through 2050. The majority of the demands are met by water supplies in

reservoirs.
Table C-3
Water Demands for Region C
Use 2000 2010 2020 2030 2040 2050
Municipal 1,162,093 | 1,401,197 | 1,625,412 | 1,808,337 | 1,988,513 | 2,125,330
Manufacturing 117,577 135,114 148,798 162,714 183,188 207,637
Steam Electric 59,800 122,300 132,700 139,700 156,192 162,192
Mining 13,046 13,231 14,190 15,294 16,515 17,950
Irrigation 5,382 5,344 5,318 5,306 5,305 5,318
Livestock 18,475 18,475 18,475 18,475 18,475 18,475
Total 1,376,373 | 1,695,661 | 1,944,893 | 2,149,826 | 2,368,188 | 2,536,902
Figure C-3
Comparison of Current Supplies to Projected Demands for Region C
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5. Major Water Management Strategies For Region C

Most of the entities in the Region C area will rely on Tarrant Regional Water District (TRWD),
North Texas Municipal Water District (NTMWD), Dallas Water Utilities (DWU), Fort Worth,
and the Trinity River Authority (TRA) to meet their future water needs. Other entities may
develop additional groundwater sources or smaller surface water sources. Regional surface
water supply stations are also recommended in Cooke, Fannin, and Grayson Counties.

The largest water management strategy for Region C is the development of the Marvin Nichols I
Reservoir in Region D and transmission to the Metroplex. The Nichols Reservoir would be a
regional supply supported by a joint effort between Region C and D. Based on the Region C
Water Plan, the most likely Region C parties to invest in this project include NTMWD, DWU,
TRWD, and Irving. Other entities have also shown interest in participating in this project.

Marvin Nichols I would provide 36 percent of the new supply planned to be developed or
connected for Region C. The estimated yield of Marvin Nichols Reservoir is 619,100 acre-feet
per year. Assuming that 20 percent of the yield remains in Region D and 80 percent of the yield
is pumped to Region C, the reservoir would provide an additional 495,300 acre-feet per year to
Region C.

The Nichols Reservoir is expected to have environmental impacts. Permitting the project and
developing appropriate mitigation for the unavoidable impacts will take several years, and it is
important that the water suppliers in both regions begin that process well in advance of the need
for water from the reservoir.

The following summarizes the recommended additional supplies for major water providers and
others:
* North Texas Municipal Water District
0 Additional reuse, additional Lake Texoma water, Oklahoma water, Lower Bois
d’Arc Creek Reservoir (formerly known as New Bonham Reservoir), and Marvin
Nichols I Reservoir.
* Dallas Water Utilities
0 Return flows extending Elm Fork term permit, connecting Lake Fork and Lake
Palestine, Marvin Nichols I, and reuse.
e Tarrant Regional Water District
0 Cedar Creek/Richland-Chambers capacity expansion, reuse, Oklahoma water, and
Marvin Nichols I.
* Fort Worth
0 Continue to rely on TRWD. New reuse projects.
* Trinity River Authority
0 Continue to rely on TRWD. New reuse projects.
*  Cooke County
0 Surface water supply system from Moss Lake.
e Fannin County
0 Surface water supply system from Lower Bois d’Arc Creek Lake.
Grayson County

Appendix A A-22
Region C



0 Surface water supply system from Lake Texoma.
* Upper Trinity Regional Water District

0 Continue to rely on DWU. Possibly participate in Marvin Nichols I Reservoir.
e Irving

0 Connect Lake Chapman, participate in Marvin Nichols I Reservoir.
*  Muenster

0 Build Lake Muenster.

Three other reservoirs (Upper Bois d’Arc Creek, Ralph Hall, and Tehuacana) were
recommended as potential alternative sources of supply that might be developed after 2030.

Region C also included conservation as a water management strategy. The region would like to
study the methods of conservation that have worked well in Texas and encourage these practices
within their area. Region C also believes that public education programs on conservation and
reuse should be developed.

A summary of the recommended major water management strategies for Region C is presented
in Table C-4. Other potential projects identified in the plan that could benefit from Federal
involvement are listed in Table C-5.

6. Public Involvement in Region C

The public was invited and encouraged to participate in the regional water planning process. The
Region C Water Planning Group (RCWPG) held open meetings throughout the planning process.

The RCWPG wanted to ensure that their water supply plan included the plans that area water
suppliers had already developed. The RCWPG sent out surveys to all Region C counties, cities
with populations over 1,000, regional water suppliers, retail water suppliers, and large industries.
The questionnaires sought information on population and water use projections, as well as other
water supply issues. The RCWPG appointed a Technical Review Committee to review the
population and water demand information for each entity.

The Region C and Region D water planning groups formed the Sulphur River Task Group to
coordinate water supply planning involving the Sulphur River Basin. The Sulphur River Task
Group met eleven times during the planning process, and both planning groups support the
Marvin Nichols I Reservoir.

The Region C Water Planning Group published four newsletters to inform the public of the
progress in the planning process. The newsletters were sent to water right holders, county
judges, mayors and city officials, other water planning groups, TWDB staff, approximately 675
media, and anyone who requested to be included on the mailing list.

The RCWPG developed press materials for the media. The Region C planning group submitted
five press releases and three public advisories. Several newspaper reporters were proactive in
attending the board meetings and covering the issues. The RCWPG selected representatives to
meet with the editorial boards of the Dallas Morning News and the Fort Worth Star-Telegram.
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RCWPG members gave presentations regarding the Region C water planning process to various
civic organizations, councils of government, the public, and others.

The Region C Water Planning Group maintained a website that included information on the
planning process, meeting dates, maps, the draft of the Initially Prepared Region C Water Plan
and the Region C Water Plan. The TWDB website also had information on the Region C Water
Planning Group.

The RCWPG also took their meetings to the public by having two rounds of open meetings
requesting public input in five different areas of the region (Spring 2000 and Fall 2000). The
Spring 2000 meetings focused on the initial solutions to meeting the water shortfalls for the
various entities and asking the public for any other ideas or plans that were not included. At the
Fall 2000 meetings, the RCWPG took their recommended solutions to the public and asked for
additional input. The public was encourage to ask questions and/or make statements at the
meetings, as well as submitting their comments in writing. In all, ten public meetings were held
throughout the region to get public input. Two public hearings were held, one regarding the
adjusted population and water demand projections and the other regarding the Initially Prepared
Region C Water Plan.

Many public comments were made at the public meetings and the public hearing in the fall of
2000. Several individuals made comments regarding the potential environmental impacts of new
reservoir projects. Improved water conservation techniques and the creation and enforcement of
water conservation laws were mentioned. Also, several people voiced concerns that the
projected population and water demands might be underestimated.

7. Regional Water Planning Participants in Region C

There are 19 representatives on the Region C Water Planning Group. The chairman is Terrace
Stewart of Dallas Water Utilities and the vice-chairman is Jim Parks of North Texas Municipal
Water District. The lead consultant was Freese and Nichols, Inc., in Fort Worth. A listing of
potential interviewees that were involved in water planning in Region C is presented in Table C-
6.

Other potentially interested people include:
Bob Bauer, City of Muenster (Muenster Lake)
Fannin County Judge, (Ralph Hall Lake, Upper and Lower Bois d’Arc Lakes)
Dave Ryburn, City of Irving
Tom Taylor, Upper Trinity Regional Water District
North Central Texas Council of Governments
Texoma Council of Governments
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Table C-6
Potential Interview Subjects in Region C

Name Organization

Terrace Stewart Dallas Water Utilities

Jim Parks North Texas Municipal Water District

Dale Fisseler Fort Worth

Jim Oliver Tarrant Regional Water District

Danny Vance or Warren Brewer  |Trinity River Authority

Jerry Chapman Greater Texoma Utility Authority

Jim McCarter, Brad Barnes, or Agriculture

Connie Standridge (Jim and Connie also represent small
cities and WSCs)

Paul Zweiacker or Tom Gosdin Texas Utilities

Bob Scott, Elaine Petrus, Mary Environmental

Vogelson, or Alan Plummer

Tom Gooch

Freese and Nichols, Inc. (Consultant
Project Manager)

Since there is a potential to use water purchased from Oklahoma (long-term water supply
strategy), the possible points of contacts in Oklahoma include:
Mr. L.V. Watkins, Indian Water Rights Attorney, Muskogee, Oklahoma

Mr. Dave Smith, Executive Director, Oklahoma Water Resources Board, Oklahoma

City, Oklahoma

Mr. Bob Rabon, Chief Council, Chickasaw Nation, Ada, Oklahoma
Governor Bill Anoatubby, Chickasha Nation, Ada, Oklahoma
Chief Greg Pyle, Choctaw Nation, Durant, Oklahoma

Mayor, City of Hugo, Oklahoma

Western Farmers Electric Coop, Anadarko, Oklahoma
Sardis Lake Authority, Clayton, Oklahoma

8. Recommendations that May Affect Corps Projects in Region C

The following recommendations in the Region C Water Plan that may affect Corps of Engineers

projects:

* Lower Bois d’Arc Creek Reservoir site is located in Fannin County. The Region C Water
Plan recommends building the Lower Bois d’Arc Creek Reservoir by the year 2020.
North Texas Municipal Water District is interested in this project as a potential source of
additional water supply. It may be possible to add flood control storage to the project and
increase its capacity.
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* The Region C Water Plan recommends the Upper Bois d’Arc Creek Reservoir as a
potential alternate water supply source after the year 2030. This project is planned to
include flood control and is being studied by the Corps of Engineers.

* Fannin County is interested in pursuing the Ralph Hall Reservoir site in Fannin County.
This reservoir site is recommended as an alternative after the year 2030. The Ralph Hall
Reservoir site has not been studied in great detail. However, this project may help
decrease erosion of the Sulphur River banks and sedimentation in downstream reservoirs.

* The recommended source of additional water for Grayson County is to obtain water from
Lake Texoma, a Corps of Engineers project, and transport to various towns by several
large pipeline projects.

* The Corps of Engineers could potentially participate in the development of the Marvin
Nichols project in Region D.
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Region D (North East Texas)
1. Description of Region D

Region D is located in the northeast corner of Texas and is called the “North East Texas
Region”. It consists of 18 entire counties and one partial county (Smith) as shown on Figure D-1
and covers approximately 10,500 square miles. The topography is primarily hilly in the east
with pine and hardwood vegetation, transitioning to a prairie environment in the west. Four
major river basins lie in the North East Texas Region: the Sulphur, Red, Cypress Creek and the
Sabine basins. The major rivers are an integral part of the region’s character and economy.
There are 26 lakes or reservoirs within the North East Texas Region. M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>